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FOREWORD 


During  the  past  6  years  ORO/RAC  has  undertaken  compre¬ 
hensive  analyses  of  the  operation,  maintenance,  and  effective 
lifetimes  of  many  important  classes  of  Army  equipment.*  This 
series  of  investigations  has  led  to  the  belief  that  a  departure  can 
be  made  from  the  Army’s  current  practice  of  relying  solely  on 
historical  demands  for  repair  parts  as  the  basis  for  determining 
stockage  requirements.  The  repair -parts  forecasting  method¬ 
ology  described  in  this  technical  memorandum  is  based  on  the 
use  of  repair -parts  replacement  data  of  the  type  now  available 
through  The  Army  Equipment  Record  System  (TAERS)  and  rep¬ 
resents  an  approach  that  could  lead  to  significant  improvements 
in  the  computation  of  repair -parts  requirements. 


C.  J.  Christianson 

Chief,  Support  Systems  Division 


^Operations  Research  Office  (now  RAC):  “The  Overhauling  of 
Equipment,”  ORO-T -381,  Aug  60.  FOR  OFFICIAL  USE  ONLY;  “Opera¬ 
tion,  Maintenance,  and  Cost  Experience  of  '^-ton  Truck  Fleet  (U),”  ORO- 
T-382,  May  61.  CONFIDENTIAL;  “Economics  of  Maintenance  and  Re¬ 
placement  of  3/4~ ,  2V2-,  and  5-ton  Truck  Fleets  (U).”  ORO-T -401 ,  Sep  61. 
CONFIDENTIAL 

Research  Analysis  Corporation  (formerly  ORO):  “Materials- 
Handling  Equipment:  A  Study  of  Economic  Life,”  RAC(ORO)-T-406,  Vol 
I,  May  62,  Vol  n,  Apr  62;  “Operation,  Maintenance,  and  Cost  Experience 
of  the  Tank,  Armored  Personnel  Carrier,  and  Self-Propelled  Howitzer 
Vehicle  Fleets  (U).”  RAC(ORO)-T-409,  Sep  62.  SECRET;  “Allocation  of 
Maintenance  and  Support  Resources  for  Tactical  Communications  Equip¬ 
ment,”  RAC-T-413,  Sep  63.  FOR  OFFICIAL  USE  ONLV;  “Operation  and 
Maintenance  Experience  of  the  Heavy  and  Medium  Tractors  (Crawler). 
20-ton  Crane,  Road  Grader,  1.5-kw  Generator,  and  45-kw  400-cps  Gen¬ 
erator,”  RAC-T -428.  Aug  64.  FOR  OFFICIAL  USE  ONLY;  “Operation, 
Maintenance,  and  Lifetimes  of  M60  Tanks,  M113  Armored  Personnel 
Carriers,  and  M88  Recovery  Vehicles  (U),”  RAC-T -460.  Mar  65.  CON¬ 
FIDENTIAL 
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SUMMA 


Problem 

To  develop  a  method  for  predicting  the  replacement  of  repair  parts  (as¬ 
semblies,  subassemblies,  and  components)  based  on  replacement  rates  ob¬ 
tained  from  an  analysis  of  maintenance -action  data. 


Facts 

The  Support  Systems  Division  of  RAC  is  currently  studying  a  variety  of 
Army  problems  involving  materiel  readiness.  One  of  these  studies,  RAC-RP- 
162.1,  “Maintenance  Support  Requirements,”  is  analyzing  techniques  for  the 
improvement  of  repair -parts  forecasting.  At  the  request  of  the  study’s  Project 
Advisory  Group,  special  consideration  is  being  given  to  the  possibility  of  using 
data  from  TAERS.  Because  TAERS  data  of  the  type  desired  were  not  available 
to  the  project  during  the  research  described  in  this  technical  memorandum, 
USAREUR  data  collected  for  M60  tanks  and  Ml  13  APCs  by  Support  Systems 
personnel1  were  used  to  develop  the  forecasting  r  ethodology. 


Discussion 

The  availability  of  repair  parts  continues  to  be  one  of  the  most  important 
factors  affecting  the  materiel-readiness  posture  of  the  US  Army. 2,3  A  repair 
part  is  defined  as  any  part,  subassembly,  assembly,  or  component  required 
for  installation  in  the  maintenance  or  repair  of  an  end  item,  subassembly,  or 
component.4 

After  a  new  end  item  of  equipment  has  been  introduced  into  the  inventory 
and  the  period  of  initial  provisioning  has  passed,  repair-parts  procurement 
decisions  are  based  on  the  quantity  of  parts  requisitioned  (demanded).  How¬ 
ever,  the  number  of  repair  parts  demanded  may  be  an  unreliable  measure  of 
future  repair -parts  requirements.  TAERS  is  designed  to  provide  parts - 
consumption  information,  i.e.,  data  showing  the  use  of  parts  in  a  current  re¬ 
pair  or  replacement  action.  These  consumption  data  provide  another  type  of 
information  for  consideration  in  determining  repair -parts  replenishment  ac¬ 
tions  for  many  end  items  of  Army  equipment. 

This  technical  memorandum  describes  a  method  of  estimating  repair - 
parts  consumption  for  vehicle  fleets  during  periods  of  projected  future  utiliza¬ 
tion.  At  the  request  of  the  study’s  Project  Advisory  Group  and  interested 


RAC-T-465 


1 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


SUMMARY 


Army  agencies,  the  methodology  developed  is  capable  of  using  TAERS-type  in¬ 
formation  as  input  data,  and  calculating  repair -part  consumption  estimates 
automatically  through  the  use  of  a  series  of  computer  routines. 

The  methodology  developed  is  summarized  in  Table  1.  For  any  repair 
parts  of  interest  the  first  step  involves  the  calculation  of  replacement  rates 
during  individual  usage  intervals  as,  for  example,  each  100  miles  of  operation. 

TABLE  1 


Summary  of  Forecasting  Methodology 


Step 

Description 

Computer  routine(s) 
used 

1 

Determining  usage -dependent  rates  of 
repair-part  replacement 

Events  rates 

2 

Projecting  these  rates  into  future 
time  periods 

Least  squares 

3 

Combining  projections  of  replacement 

End  item  inventory  usage 

rates  and  end-item  usage  distribu- 

Expected  number  of  repair 

tions  to  estimate  the  number  of 
repair  parts  replaced 

parts  actions 

This  step  of  the  estimation  process  is  described  in  detail  in  Chap.  2,  and  the 
associated  computer  routine  is  described  in  Apps  A  and  B.  The  second  step 
employs  standard  statistical  techniques  to  provide  a  means  of  projecting  the 
usage -dependent  replacement  rates  into  the  time  period  under  study  (see  Chap. 
3  and  App  C).  In  the  final  step  the  projected  replacement  rates  are  combined 
with  projections  of  vehicle  usage  to  develop  estimates  of  the  number  of  repair 
parts  that  will  be  replaced  during  the  time  period  studied.  Detailed  informa¬ 
tion  for  this  step  is  presented  in  Chap.  4  and  App  D. 

Conclusions 

This  methodology  can  be  useful  in  estimating  repair -parts  consumption 
throughout  the  period  of  utilization  of  many  different  end  items  of  equipment 
for  which  TAERS  data  are  available.  The  value  of  the  forecasts  obtained,  how¬ 
ever,  depends  directly  on  the  accuracy  and  completeness  of  the  input  data 
utilized. 


Recommendation 

The  proposed  methodology  should  be  tested  on  a  selected  sample  of  re¬ 
pair  parts  for  a  given  end  item  and  organization  to  determine  how  closely 
repair-parts  replacement  forecasts  developed  by  applying  this  methodology 
correspond  to  actual  quantities  of  parts  replaced. 
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Chapter  1 

INTRODUCTION 


One  of  the  most  important  factors  affecting  combat  readiness  is  the  avail¬ 
ability  of  repair  parts.  Commanders’  statements  in  the  materiel  -readiness 
reports2  and  the  findings  of  the  Baker  Board  of  Inquiry  on  materiel  readiness3 
indicate  that  the  readiness  of  many  combat  units  is  being  adversely  affected  by 
a  lack  of  repair  parts.  The  availability  of  repair  parts  depends  on  the  ability 
of  the  supply  system  to  (a)  determine  how  much  of  what  materiel  should  be  put 
into  the  supply  bin  and  its  ability  (b)  to  move  the  materiel  from  bin  to  user  as 
quickly  as  possible  when  it  is  needed. 

RAC -TP- 158s  described  the  ability  of  the  Seventh  Army  supply  system  to 
perform  the  second  function.  It  was  found  that  when  requisitions  from  combat 
units  were  filled  at  Seventh  Army  level,  18  days  was  required  to  fill  50  percent 
of  the  demands,  29  days  to  fill  75  percent.  Significant  steps  are  being  taken  to 
improve  this  performance.  For  the  short  term,  Seventh  Army  is  investigating 
order  and  shipping  time  with  the  assistance  of  a  special  team  from  Army  Ma¬ 
teriel  Command.  The  long-term  approach  is  exemplified  by  a  Supply  and  Main¬ 
tenance  Command  proposal  that  RAC  undertake  a  comprehensive  study  of  the 
total  supply  system. 

The  other  function  of  the  supply  system,  that  of  estimating  repair -parts 
requirements,  is  complex  and  characterized  by  imprecision.  The  result  is  a 
tendency  toward  simultaneous  feast  and  famine  in  various  sectors  of  repair - 
parts  supply  operations.  For  example,  RAC -TP- 158 5  showed  the  supply  posi¬ 
tion  of  the  23  direct  support  supply  activities  (DSSAs)  supporting  five  divisions 
and  three  cavalry  regiments  in  US  Seventh  Army  during  a  3 -month  period  in 
the  summer  of  1964.  Of  the  total  number  of  line  items  included  on  the  stockage 
lists  of  these  DSSAs,  32  percent  were  in  zero  balance,  i.e.,  out  of  stock.  At  the 
same  time  there  were  significant  excesses  of  secondary  items  in  the  worldwide 
Army  inventory,6  as  shown  in  Table  2.  For  all  secondary  items  (a  large  por¬ 
tion  of  which  are  repair  parts7)  held  at  storage  sites,  excesses  at  the  end  of 
FY64  represented  18  percent  of  the  total  dollar  value  of  stocks  in  inventory. 

For  the  dollar  value  of  Mobility  Command  inventory  alone  (of  which  more  than 
half  are  tank  and  automotive  secondary  items)  excesses  represented  26  per¬ 
cent  of  total  inventory  values. 

These  findings  highlight  the  long-recognized  fact  that  improvements  in 
repair-parts  forecasting  techniques  could  result  in  improved  parts  availability, 
fewer  excesses,  and  a  higher  state  of  readiness. 
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TABLE  2 

Value  of  Worldwide  US  Army  Secondary  Stocks  in  Excess6 

(1  January  to  30  June  1964) 


Source  of 
appropriation 

All  secondary  items 

Mobility  Command  secondary  items 

Total 

stocks 

Excess 

stocks 

Excess,  % 

Total 

stocks 

Excess 

stocks 

Excess,  % 

Thous  of  dollars 

Thous  of  dollars 

PEMA“  and 

O&MAb 

1,191,595 

182,211 

15 

573,894 

120,637 

21 

Stock  funded 

2,002,416 

408,344 

20 

767,470 

233,882 

30 

Totals 

3,194,011 

590,555 

18 

1,341,364 

354,519 

26 

Procurement  of  equipment  and  mL  jiles,  Army. 
^Operations  and  maintenance.  Army. 


Under  the  present  system  of  forecasting  repair -parts  requirements  the 
commodity  analyst  follows  procedures  outlined  in  AR  710-45.4  For  newly  issued 
end  items  that  have  not  previously  been  in  the  supply  system,  engineering-type 
estimates  are  used  as  the  basis  for  determining  the  initial  provisioning  and 
stockage  of  repair  parts.  However,  for  ongoing  items  that  have  been  in  the  sys¬ 
tem  for  some  time  an  analysis  of  present  and  alternative  techniques  may  re¬ 
sult  in  improved  forecasting  of  parts  requirements. 

Two  general  types  of  data  c9n  be  used  as  the  basis  for  estimating  future 
repair -parts  needs. 

Demand  data  originate  in  the  supply  system  and  represent  requisitions 
for  repair  parts  to  meet  present  or  expected  future  needs.  Although  demand 
data  do  not  necessarily  reflect  the  actual  use  of  the  parts  in  current  mainte¬ 
nance  activity,  they  are  the  basis  of  the  current  technique  used  for  forecasting 
repair -parts  requirements  for  end  items  that  have  been  in  the  supply  system 
for  some  time.  Figure  1  is  a  sample  of  DA  Form  1794  “Supply  Control  Study” 
now  filled  out  by  commodity  analysts  for  all  high -dollar  and  super  high -dollar 
items.  This  form  and  AR  710-45, 4  which  describes  its  use,  demonstrate  both 
the  complexity  of  the  present  estimating  procedure  and  the  fact  that  under  the 
present  system  purchasing  for  the  future  is  done  on  the  basis  of  recent  de¬ 
mand  patterns. 

Consumption  data  are  obtained  from  records  of  maintenance  actions  and 
represent  the  use  of  parts  in  a  current  repair  or  replacement  maintenance 
action.  Since  the  word  “consumption”  as  used  in  this  context  refers  to  the  re¬ 
placement  of  both  reparable  and  nonreparable  items,  the  terms  “consumption 
data”  and  “replacement  data”  are  used  interchangeably  in  this  report.  Data  of 
this  type  are  now  available  in  TAERS.  This  system  of  record-keeping  should 
facilitate  rapid  transmission  and  machine  processing  of  repair -parts -action 
records.  The  basic  objective  of  TAERS  is  to  retain  only  the  minimum  number 
of  forms  for  recording  and  transmitting  essential  information,  and  at  the  same 
time  to  include  all  Army  equipment  for  which  records  and  maintenance  data 
are  required  for  control  and  planning.  Most  of  these  records  are  of  maintenance 
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Fig.  1 — Form  Used  by  Commodity  Analysts  in  Preparing  Supply  Control  Studies 
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actions  (adjustment,  repair,  or  replacement)  at  unit  and  field  level  and  there¬ 
fore  constitute  a  source  of  parts -consumption  data. 

In  an  ideally  responsive  supply  system,  demand  data  and  consumption 
data  would  be  nearly  identical.  If  every  parts  user  could  be  assured  of  obtain¬ 
ing  all  the  repair  parts  he  needed  at  a  few  moments’  notice  and  if  all  echelons 
of  supply  activity  could  promptly  replenish  their  supplies  from  a  higher  echelon, 
demand  and  consumption  data  would  represent  two  sides  of  the  same  coin  and 
would  therefore  be  equally  reliable  bases  for  parts -requirements  forecasting. 

For  a  number  of  reasons  these  ideal  conditions  do  not  exist.  Perturba¬ 
tions  and  delays  in  the  supply  system  are  caused  by  geographic  distance,  pro¬ 
curement  lead  times,  financial  restrictions,  personnel  turbulence,  and  tech¬ 
nological  improvement  of  end  items  with  resultant  multiplication  of  the  number 
and  complexity  of  pertinent  repair  parts.  Further,  the  orderly  demand  pattern 
may  be  distorted  as  requisitions  are  passed  upward  through  the  various  echelons 
of  supply.  AR'  710-45, 4  which  prescribes  the  procedure  to  be  followed  in  pre¬ 
paring  supply  control  studies,  specifically  cautions  the  commodity  analyst: 

The  demands  from  units,  geographically  separated  and  having  different  activities, 
flow  through  multi -echelons.  These  echelons,  by  the  addition  of  safety  levels  and  the 
imposition  of  varying  degrees  of  time  delay  (order  and  ship  time,  operating  levels,  etc., 
are  all  forms  of  time  delay),  distort  and  amplify  the  original  frequenc'  distribution  of 
demand  into  many  shapes  and  patterns.  Forecasting,  then,  is  based  on  skillful  handling 
and  understanding  of  data  and  the  projection  of  that  data  into  the  future.4 

These  difficulties  were  further  elaborated  in  a  report  submitted  by  Frank - 
ford  Arsenal:8 

The  requisitions  that  are  used  as  a  basis  for  forecasting  the  expected  demand  at  a 
stockage  point  are  themselves  composed  in  large  measure  of  forecasts  of  expected  de¬ 
mand  that  have  been  made  by  the  stockage  point’s  customers.  These  data  can.  then,  be 
expected  to  be  very  different  from  the  actual  failure  data  or  true  parts  consumption 
data.  They  are,  however,  the  data  on  which  inventory  management  decisions  are  made, 
frequently  without  appreciation  of  the  fact  that,  while  termed  “demands"  they  are  really 
forecasts  that  are  superimposed  on  other  forecasts.  Thus,  a  National  Inventory  Control 
Point  forecast  of  future  system  demand  that  uses  past  demand  history  as  a  basis  for 
projection  is  in  reality  a  projection  of  many  lower  level  forecasts.  It  should  come  as 
no  surprise,  then,  that  the  demand  history  exhibits  such  characteristically  erratic  pat¬ 
terns.8 

For  these  reasons  demand  data  have  not  been  a  completely  satisfactory 
basis  for  estimating  future  repair -parts  requirements.  The  availability  of 
consumption  data  through  TAERS  creates  the  significant  possibility  of  using 
these  data  as  an  alternative  or  additional  input  in  the  decision-making  process. 

This  technical  memorandum  is  devoted  to  an  analysis  of  how  consumption 
data  can  be  utilized  in  forecasting  repair -parts  requirements.  At  the  time  this 
research  was  conducted,  TAERS  equipment-history  data  tapes  were  not  avail¬ 
able  for  study  by  RAC  analysts.  To  develop  forecasting  techniques  tailored  to 
TAERS-type  information,  RAC  data  for  M60  tanks  and  Ml  13  APCs  were  used. 
These  data  were  collected  from  USAREUR  organization-  and  field-level  main¬ 
tenance  records  by  teams  of  RAC  analysts  who  visited  USAREUR  on  four  occa¬ 
sions  between  February  1962  and  September  1963.  The  3d  and  4th  Armd  Divs 
were  the  principal  sources  of  M60  tank  data.  The  24th  Inf  (Mech)  Div  and 
the  3d  Armd  Div  were  the  primary  sources  of  Ml  13  APC  information.  Sum¬ 
maries  by  battalion  of  4he  vehicles  studied  are  presented  in  Tables  3  and  4. 


RAC-T-465 


7 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  3 

Usage  of  USAREUR  M60  Tanks  in  RAC  Sample 


Unit 

Vehicles 

Averoge  months 
in  service 

A  verage  miles 
per  month 

Averoge  total 
miieoge 

3d  Armd  Div 

250 

23 

142 

3264 

3d  Bn,  33d  Armor 

54 

23 

124 

2859 

3d  Bn,  12th  Armd  Cav  Regt 

31 

19 

179 

3406 

2d  Bn,  32d  Armor 

66 

22 

137 

3024 

1st  Bn,  33d  Armor 

77 

24 

161 

3856 

2d  Bn,  33d  Armor 

22 

23 

117 

2702 

4th  Armd  Div 

323 

20 

115 

2305 

2d  Bn,  15th  Armd  Cav  Regt 

20 

20 

124 

2473 

24th  Engr  Bn 

7 

6 

145 

870 

2d  Bn,  35th  Armor 

55 

21 

112 

2347 

1st  Bn,  37th  Armor 

55 

20 

120 

2391 

3d  Bn,  37th  Armor 

48 

20 

124 

2485 

2d  Bn,  37th  Armor 

56 

21 

118 

2472 

4th  Bn,  35th  Armor 

72 

21 

103 

2173 

Special  training  vehicles 

10 

15 

96 

1434 

24th  Inf  Div 

67 

22 

131 

2871 

1st  Bn,  70th  Armor 

33 

22 

127 

2792 

2d  Bn,  70th  Armor 

34 

22 

134 

2947 

Total 

640 

21 

130 

2739 

TABLE  4 

Usage  of  USAREUR  Ml  13  APCs  in 

RAC  Sample 

Average  month 

s  Average  miles 

Average  total 

Unit 

Vehicles 

in  service 

per  month 

mileage 

24th  Inf  Div 

357 

18 

164 

2945 

3d  Bde 

7 

14 

173 

2418 

1st  Bn,  19th  Inf 

68 

18 

132 

2382 

1st  Bn,  21st  Inf 

82 

18 

157 

2830 

2d  Bn,  21st  Inf 

72 

17 

174 

2957 

1st  Bn,  34th  Inf 

31 

18 

158 

2840 

3d  Bn,  19th  Inf 

78 

21 

174 

3656 

2d  Bn,  34th  Inf 

19 

20 

139 

2772 

3d  Armd  Div 

185 

18 

155 

2796 

3d  Bn,  33d  Armor 

14 

14 

108 

1506 

1st  Bn,  33d  Armor 

17 

14 

129 

1806 

3d  Bn,  36th  Inf 

61 

20 

155 

•3097 

1st  Bn,  48th  Inf 

27 

19 

189 

3583 

2d  Bn,  48th  Inf 

66 

16 

170 

2726 

4th  Armd  Div 

51st  Inf 

63 

14 

111 

1557 

2d  Armd  Cav  Regt 

64 

17 

116 

1964 

1st  Bn,  2d  Armd  Cav  Regt 

20 

17 

128 

2184 

2d  Bn,  2d  Armd  Cav  Regt 

23 

18 

110 

1973 

3d  Bn,  2d  Armd  Cav  Regt 

21 

16 

109 

1744 

14th  Armd  Cav  Regt 

38 

22 

100 

2206 

1st  Bn,  14th  Armd  Cav  Regt 

19 

23 

98 

2265 

2d  Bn,  14th  Armd  Cav  Regt 

19 

20 

107 

2147 

Total 

707 

18 

147 

2654 
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The  main  sources  of  data  are  summarized  in  Table  5.  A  detailed  discus¬ 
sion  of  the  information  obtained  from  these  sources  is  presented  in  RAC-T-460. 


TABLE  5 

Main  Sources  of  Data  Collected 


DA  form 

Information  extracted 

2408-1 

)aily  vehicle  record  of  miles  and/or  hours  operated;  fuel 
and  oil  consumed;  month-by-month  summary  of  vehicle 
operation 

2408-3-1 

Rt  pair  parts  replaced,  repaired,  and  adjusted  by  organi¬ 
sational  (second-echelon)  personnel 

2408-6 

Fi<  Id  maintenance  (third-echelon)  repair  and  parts 
replacement 

2408-7 

Iss  le  date  of  vehicle  to  unit;  transfer  date  of  vehicle 
fi  om  unit 

2407 

Requests  by  organizational  units  for  field  maintenance 
services,  repairs,  and  modification  work  orders 

RAC-T-465 


9 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


Chapter  2 

DEVELOPMENT  OF  REPLACEMENT  RATES 


SIGNIFICANCE  OF  TIME-DEPENDENT  FAILURE  RATES 

Consumption  data  can  be  utilized  to  project  parts  requirements  in  a  num¬ 
ber  of  ways.  One  of  the  simplest  is  calculating  a  replacement  factor  for  the 
part  in  question.  This  factor  represents  number  of  replacements  per  vehicle/ 
period  of  observation.  The  period  observed  may  be  expressed  in  such  terms 
as  months,  miles,  rounds  fired,  or  landings  made.  For  example,  if  consump¬ 
tion  data  showed  that  an  average  of  0.30  M60-tank-engine  replacements  were 
made  per  tank  during  a  given  12-month  period,  the  replacement  factor  would 
be  0.30  replacement/12  months  or  0.025  per  month.  A  simple  projection  of 
these  data  could  then  be  made  as  follows: 

Replacement  factor  ^  number  of  vehicles  y  time  period  _  parts 
of  part  using  the  part  studied  ~  required 

If  the  hypothetical  M60-tank-engine  replacement  factor  were  projected  for  a 
fleet  of  2000  tanks  for  a  2 -year  period  of  use,  the  number  of  engines  replaced 
would  be 


0.30/12  X  2000  tanks  X  24  months  =  1200  engines. 

The  replacement  factor  of  a  part  may  also  be  expressed  as  its  mean  life 
by  simply  inverting  the  fraction.  In  the  example  given  above  the  replacement 
factor  0.30  replacement/12  months  becomes  12  months/0.30  replacement,  or 
a  mean  life  of  40  months.  This  mean  life  may  then  be  used  to  calculate  re¬ 
quirements  for  a  24 -month  period  as  follows: 

(2000  tanks  x  24 months)  +  40  months  mean  life  =  1200  engines. 

per  tank  engine 

For  parts  that  experience  a  constant  replacement  factor  regardless  of 
age  or  utilization  this  type  of  projection  is  accurate.  However,  if  the  replace¬ 
ment  factor  of  a  part  increases  as  the  vehicle  ages  in  time  or  use,  procure¬ 
ment  based  on  this  method  of  forecasting  could  fall  seriously  short  of  the  needs 
that  actually  exist  at  the  time  the  parts  are  received  from  the  manufacturer. 

This  problem  can  be  illustrated  by  an  analysis,  shown  in  Fig.  2,  of  the 
failure  experience  of  M60  tank  generators  in  USAREUR.  In  this  figure  math¬ 
ematical  techniques  described  in  Chap.  3  are  used  to  translate  individual 
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replacement  factors  (represented  by  dots)  into  a  “curve”  for  the  entire  mileage 
range.  From  this  curve  it  can  be  seen  that  at  1000  miles  the  replacement  fac¬ 
tor  is  0.007,  or  7  generators  per  1000  vehicles  per  100  miles.  By  3000  miles 
this  replacement  has  increased  to  0.009,  or  9  generators  per  1000  vehicles  per 
100  miles,  an  increase  of  nearly  30  percent. 


Fig.  2— Replacement  Factors  for  USAREUR  M60  Tank  Generators 


Delays  in  the  procurement  and  delivery  of  repair  parts  (administrative 
lead  time,  production  lead  time,  and  delivery  lead  time)  are  recognized  factors 
in  the  management  of  parts  supply.  When  these  delays  are  accompanied  by  an 
age-  or  use-dependent  failure  rate  for  the  repair  part  in  question,  sensitive 
forecasting  of  future  requirements  will  require  the  answei  s  to  two  major' 
questions : 

(a)  What  is  the  pattern  of  replacement  frequency  as  the  vehicle  ages  in 
time  or  use  ? 

(b)  What  will  be  the  age  and/or  mileage  distribution  of  the  fleet  by  the 
time  the  parts  actually  enter  the  supply  system  ? 

Methods  of  determining  the  answer  to  question  a  constitute  the  major  sub¬ 
ject  matter  of  this  chapter.  Question  b  is  discussed  in  Chap.  4. 


COMPUTATION  OF  TIME-DEPENDENT  REPLACEMENT  RATES 

The  IBM  7040  computer  routine  described  in  detail  in  App  A  was  used  to 
compute  the  parts -replacement  rates  used  in  this  study.  The  method  used  may 
be  expressed  as  the  fraction 
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Number  of  replacements 

-  =  replacement  rate  of  repair  part 

number  of  vehicles  available 

to  experience  replacement 

In  this  analysis  the  primary  usage  measure  was  that  of  mileage  traveled;  any 
pertinent  measure  of  utilization  (e.g.,  months,  rounds  fired,  operating  hours, 
or  landings)  could  be  used. 

The  basic  information  used  in  computing  these  failure  rates  is  shown  in 
two  types  of  tables:  the  events  table  for  the  numerator  of  the  rate  fraction  and 
the  vehicle -sample  density  table  for  the  denominator.  An  illustrative  example 
of  each  is  discussed  below.  This  discussion  and  Tables  6  to  11  are  based  on  a 
hypothetical  fleet  of  640  vehicles  that  experience  replacements  of  repair  part  X. 

Events  Table 

Table  6  shows  a  hypothetical  example  of  an  events  table  for  repair  part  X. 
Usage  intervals  are  delineated  in  hundreds  of  miles.  The  columns  for  first, 
second,  and  third  order  of  replacement  indicate  whether  part  X  is  being  re¬ 
placed  for  the  first,  second,  or  third  time.  The  numbers  appearing  in  these 
columns  therefore  indicate  how  many  replacements  occurred  at  what  mileage 
and  what  order  of  replacement  each  was. 

TABLE  6 


Hypothetical  Example  of  Events  Table: 
Replacements  of  Repair  Part  X 


Usage 

interval, 

miles 

(1) 

Order  of  replacements 

1st 

(2) 

2d 

(3) 

3d 

(4) 

Total 

(5) 

0-100 

2 

0 

0 

2 

101-200 

6 

0 

0 

6 

201-300 

5 

0 

0 

5 

301-400 

12 

1 

0 

13 

401-500 

16 

3 

0 

19 

501-600 

28 

4 

0 

32 

601-700 

27 

7 

2 

36 

701-800 

32 

6 

1 

39 

801-900 

42 

9 

1 

52 

901-1000 

50 

10 

2 

62 

This  table  could  also  have  been  based  on  the  number  of  maintenance  ac¬ 
tions  instead  of  the  number  of  parts  replaced.  For  some  types  of  studies  (for 
example,  those  dealing  with  vehicle  reliability)  frequency  of  maintenance  activ¬ 
ity  is  of  greater  interest  than  the  number  of  parts  utilized.  An  events  table 
showing  number  of  job  orders  would  be  an  important  input  for  such  an  analysis. 

Vehicle -Sample  Density  Table 

The  denominator  of  the  replacement-rate  fraction  is  the  number  of  vehi¬ 
cles  eligible  to  experience  replacemer  t.  This  denominator  is  not  always  the 
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A 


same  as  the  total  number  of  vehicles  in  the  sample  fleet;  two  forces  operate 
to  reduce  it  at  higher  usage  intervals. 

(a)  When  a  vehicle  experiences  a  first  replacement  of  part  X  in  the  0-100 
mile  interval,  it  cannot  experience  a  first  replacement  of  this  part  at  any  higher 
mileage.  This  fact  is  demonstrated  in  Table  7,  using  the  replacement  distribu¬ 
tion  shown  in  Table  6.  Table  7  assumes  that  all  640  vehicles  in  the  observed 

TABLE  7 


Decrease  in  Vehicles  Eligible  To  Experience  First  Replacement  of 
Part  X:  Because  First  Replacement  Has  Ahead/  Occurred 


Usage 

interval, 

miles 

Number  of  first- 
order  replace¬ 
ments  during 
usage  interval 

Number  of  vehicles  that 
have  not  yet  experi¬ 
enced  first-order 
failures  at  beginning 
of  usage  interval 

Cumulative  decrease  in 
number  eligible  for 
first-order  failures 
at  beginning  of 
usage  interval 

0-100 

2 

640 

0 

101-200 

6 

638 

2 

201-300 

5 

632 

8 

301-400 

12 

627 

1.3 

401-300 

16 

615 

25 

501-600 

28 

599 

41 

601-700 

27 

571 

69 

701-800 

32 

544 

96 

801-900 

42 

512 

128 

901-1000 

50 

470 

170  ' 

fleet  travel  at  least  1000  miles.  Since  two  vehicles  have  first  replacements  of 
part  X  during  the  first  100  miles,  the  table  shows  that  only  638  of  the  640  could 
experience  first  replacements  between  101  and  200  miles.  Another  six  have 
first  replacements  of  this  part  between  101  and  200  miles;  only  632  could  there¬ 
fore  .experience  first  replacements  between  201  and  300  miles.  By  the  SOT  i¥ 
lOOOrmile  usage  interval  only  470  vehicles  out  of  a  total  fleet  of  640  are  eligible 
to  experience  first  replacements  of  part  X  since  170  have  already  done  so  at 
earlier  mileages. 

(b)  Even  if  there  had  been  no  replacements  of  part  X  up  to  1000  miles, 
the  number  of  vehicles  available  for  observation  at  that  mileage  would  still  be 
less  than  the  original  640  because  some  vehicles  would  not  have  traveled  that 
far  (see  Table  8).  In  most  vehicle  samples  all  vehicles  have  not  traveled  the 
same  number  of  miles;  at  the  higher  mileages  the  vehicle  sample  is  therefore 
smaller  than  at  the  lower  mileages.  Table  8  illustrates  the  effect  of  this  factor 
on  vehicle-sample  density.  In  this  example  all  640  vehicles  had  traveled  at 
least  301  miles.  One  vehicle,  however,  had  traveled  more  than  301  but  less  than 
400  miles;  the  sample  therefore  dropped  to  639  for  the  301 -400-mile  usage  in¬ 
terval.  Only  634  out  of  640  vehicles  had  traveled  at  least  901  miles,  a  decrease 
of  six  in  the  number  of  vehicles  available  for  observation. 

Table  9  combines  selected  portions  of  Tables  7  and  8  to  show  how  the  two 
forces  described  above  combine  to  affect  the  number  of  vehicles  eligible  to  ex¬ 
perience  a  first  replacement  of  part  X  at  various  mileage  intervals.  Column  2 
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TABLE  8 

Decrease  in  Vehicles  Available  To  Experience  First  Replacement  of 
Part  X:  Because  Mileage  Accumulation  Is  Insufficient 


Usage 

interval. 

miles 

Vehicles  with  last 
observed  mileage 
occurring  during 
usage  interval 

Vehicles  observed 
that  have  traveled 
this  mileage 
or  more 

Cumulative  decrease 
in  sample  size 

0-100 

0 

640 

0 

101-200 

0 

640 

0 

201-300 

0 

640 

0 

301-400 

1 

639 

1 

401-500 

0 

639 

1 

501-600 

1 

638 

2 

601-700 

2 

636 

4 

701-800 

0 

636 

4 

801-900 

1 

635 

5 

901-1000 

1 

634 

6 

TABLE  9 

Decrease  in  Vehicles  Eligible  To  Experience  First  Replacement  of  Part  X:  Because  First 
Replacement  Has  Alrerdy  Occurred  or  Mileage  Accumulation  Is  Insufficient 


Usage 
interval, 
mi  les 

0) 

i 

Cumulative  decrease  in  vehicles  eligible 
to  experience  first-order  replacement 

Vehicles  eligible 
to  experience 
first  replacement, 

640  -  (3), 

R$/e  denominator 

(5) 

Vehicles  observed  and 
available  to  experi¬ 
ence  replacement, 

640  -  (2), 

R  ,  denominator 

0/0 

(6) 

Because  vehicle  has 
experienced  first 
replacement  in 
preceding  usage 
intervals 

(2) 

i 

Because  of 
insufficient 
mileage 

(3) 

Total 

(4) 

0-100 

0 

0 

0 

640 

640 

101-200 

2 

0 

2 

638 

640 

201-300 

8 

0 

8 

632 

640 

301  -400 

13 

1 

14 

626 

639 

401  —500 

25 

1 

26 

614 

639 

501-600 

41 

2 

43 

597 

638 

601-700 

69 

4 

73 

567 

636 

701-800 

96 

4 

100 

540 

636 

801-900 

128 

5 

133 

507 

635 

901-1000 

170 

6 

176 

464 

634 

shows  the  loss  to  the  sample  because  first  replacement  of  the  part  has  already 
occurred;  col  3  shows  the  loss  because  of  insufficient  accumulation  of  mileage. 
Column  4  is  the  total  of  the  preceding  two  and  represents  the  total  decrease  in 
the  number  of  vehicles  eligible  for  both  reasons.  In  the  actual  computational 
technique,  any  given  vehicle  is  dropped  from  the  “eligible  to  experience  first- 
order  replacement”  category  for  either  of  these  two  reasons,  whichever  occurs 
first. 

Columns  5  and  6  represent  two  possible  denominators  that  could  be  used 
in  calculating  replacement  rates.  Two  major  types  of  replacement -rate  cal¬ 
culations  are  discussed  in  this  chapter;  for  any  given  usage  interval  either  type 
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of  rate  can  be  computed.  The  distinction  between  these  two  types  of  replace¬ 
ment  rates  is  an  important  one  and  can  best  be  remembered  in  terms  of  the 
letters  in  the  subscripts. 

Rs/fis  a  replacement  rate  based  on  a  specific  order  of  replacement  (first, 
second,  or  third,  etc.).  In  the  subscript  the  numerator  s  stands  for  the  specific 
order  of  replacement;  the  denominator  c  refers  to  the  number  of  vehicles  eligible 
to  experience  this  given  order 'of  replacement  during  the  specified  usage  interval. 

Ra/„  is  a  replacement  rate  based  on  all  orders  of  replacement  combined. 

In  this  case  the  subscript  numerator  a  stands  for  all  orders  of  replacement; 
the  denominator  o  refers  to  the  number  of  vehicles  observed  at  each  mileage 
interval. 

Column  5  shows  the  number  of  vehicles  eligible  to  experience  a  first  re¬ 
placement  of  part  X  at  various  mileages.  It  is  an  Rs/f  denominator  and  repre¬ 
sents  640  vehicles  minus  the  decrease  in  sample  size  for  the  reasons  illustrated 
in  Tables  7  and  8.  By  the  901- 1000-mile  interval  176  vehicles  had  dropped  out 
of  the  sample:  170  vehicles  because  they  had  already  experienced  first  failures, 
and  6  because  they  had  not  accumulated  sufficient  mileage.  The  number  still 
eligible  to  experience  a  first  replacement  is  therefore  464  vehicles:  640  minus 
6  minus  170.  Column  6  shows  the  number  of  vehicles  available  to  experience  a 
replacement  of  part  X  regardless  of  replacement  order.  It  is  an  Ra/l)  denomina¬ 
tor  and  represents  640  vehicles  minus  the  number  of  vehicles  that  have  dropped 
out  of  the  sample  because  of  insufficient  mileage.  By  the  901 -1000-mile  inter¬ 
val  this  number  is  640  minus  6,  or  634  vehicles. 

By  combining  the  information  in  Tables  6  and  8  according  to  the  procedure 
illustrated  in  Table  9  it  is  possible  to  prepare  a  vehicle-sample  density  table 
showing  the  denominators  to  be  used  in  replacement-rate  calculations.  Table 
10  shows  a  hypothetical  example  of  such  a  table  for  repair  part  X.  Columns 
2,  3,  and  4  represent  Rs/<,  denominators  for  first-,  second-,  and  third-order 
replacements  of  part  X.  Column  5  is  the  R(1/0  denominator  for  the  same  fleet. 

The  calculation  of  replacement  rates  is  then  a  matter  of  dividing  the 
replacement-events  data  shown  in  Table  6  by  the  vehicle-sample  density  data 
in  Table  10.  Examples  of  the  two  major  types  of  calculations  are  given  below. 

Rs  e  Rate  for  a  Specific  Order  of  Replacement.  The  replacement  rate  for 
first-order  replacements  of  part  X  for  the  mileage  range  701-800  miles  is 
obtained  by  determining 

Number  of  first  replacements, 

701—800-mile  interval 
number  of  vehicles  that  have 
not  yet  experienced  first 
replacement,  701  -800- 
mile  interval 

Rg/0  Rate  for  All  Orders  of  Replacement  Combined.  The  replacement 
rate  for  all  orders  or  replacement  of  part  X  for  the  mileage  range  701-800 
miles  is  obtained  by  determining 

Number  of  replacements  of  all 

orders,  701— 300-mile  interval  col  3,  Table  6  39  Of  1 3 

number  of  vehicles  observed  col  5,  Table  10  636 

and  available  to  experience 
any  order  of  replacement, 

701— 800-milt  Interval 


col  2,  Table  6  33 

col  2,  Table  10  340 
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Table  11  shows  the  results  of  Rs/e  and  Ra/g  replacement-rate  calculations 
for  part  X  for  various  mileage  intervals.  Each  rate  shown  in  Table  11  repre¬ 
sents  the  division  of  the  replacement-events  data  from  Table  6  by  the  corre¬ 
sponding  vehicle  density  from  Table  10. 


TABLE  10 

Hypothetical  Example  of  Vehicle  Sample  Density 
Tabic:  Vehicles  Available  fpr  Replacements 


Usage 

interval, 

miles 

(1) 

Vehicles  that  have  not 
yet  experienced 
specific-order 
replacement, 
f?s/e  denominators 

Vehicles  observed  and 

available  for 

replacements, 

R  ,  denominator 

0/0 

1st 

(2) 

2d 

(3) 

3d 

(4) 

0-100 

640 

640 

640 

64. 

101-200 

638 

640 

640 

i  ;.i.j 

201-300 

632 

640 

640 

t  40 

301-400 

626 

639 

639 

401-500 

614 

638 

639 

Oc 

501-600 

597 

634 

638 

638 

601-700 

567 

628 

636 

636 

701-800 

540 

621 

634 

636 

801-900 

507 

614 

632 

635 

901-1000 

464 

604 

630 

634 

TABLE  11 


Rs/e  an{*  Ra/o  Replacement  Rates  for  Part  X 


Usage 

interval. 

*./. 

Ra/o 

miles 

1st 

2d 

3d 

(1) 

(2) 

(3) 

(4) 

(5) 

0-100 

0.0031 

0.0000 

0.0000 

0.0031 

101-200 

0.0094 

0.0000 

0.0000 

0.0094 

201-300 

0.0079 

0.0000 

0.0000 

0.0078a 

301-400 

0.0192 

0.0016 

0.0000 

0.0203 

401-500 

0.0261 

0.0047 

0.0000 

0.0297 

501-600 

0.0469 

0.0063 

0.0000 

0.0502 

601-700 

0.0476 

0.0111 

0.0031 

0.0566 

701-800 

0.0593 

0.0097 

0.0016 

0.0613 

801-900 

0.0828 

0.0147 

0.0016 

0.081 9,J 

901-1000 

0.1078 

0.0166 

0.0032 

0.0978  J 

aThe  Ra/„  replacement  rate  (for  all  orders  of  replacement)  may 
be  slightly  lower  than  the  Rs/e  rate  (for  a  specific  order  of  replace¬ 
ment)  because  the  two  rates  have  different  denominators  as  well  as 
numerators. 
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TABLE  12 


Occurrence  of  Replacements,  Available  Vehicles,  and  Rs/e  and  Ra/0  Replacement 
Rates  for  USAREUR  M60  Tank  Engines,  by  Mileage  Interval 


1 — 

Vehicles  that  have  not 

Vehicles 
avai  lable  to 

Usage 

Replacements 

yet  experienced  these 

/e 

interval, 

replacements 

Ro/o 

miles 

experience 

1st 

2d 

3d 

4th 

1st 

2d 

3d 

4th 

replacement 

1  St 

2d 

3d 

4th 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

0-100 

2 

0 

0 

0 

639.0 

639.0 

639.0 

639.0 

639.0 

0.003 

0. 

0. 

0. 

0.003 

101-200 

2 

0 

0 

0 

635.7 

639.0 

639.0 

639.0 

639.0 

0.003 

0. 

0. 

0. 

0.003 

201-300 

4 

0 

0 

0 

632.2 

638.0 

638.0 

638.0 

638.0 

0.006 

0. 

0. 

0. 

0.006 

301-400 

4 

1 

0 

0 

627.7 

636.8. 

637.0 

637.0 

637.0 

0.006 

0.002 

0. 

0. 

0.008 

401-500 

3 

1 

0 

0 

623.0 

633.5 

634.6 

63  4.6 

63  4.6 

0.005 

0.002 

0. 

0. 

0.006 

501-600 

7 

0 

0 

0 

616.2 

632.0 

634.0 

6.34.0 

63  4.0 

0.011 

0. 

0. 

0. 

0.01  1 

601-700 

1 

0 

0 

0 

611.1 

630.9 

632.9 

632.9 

632.9 

0.002 

0. 

0. 

0. 

0.002 

701-800 

4 

0 

0 

0 

606.7 

629.0 

631 .0 

631.0 

631.0 

0.007 

0. 

0. 

0. 

0.006 

801-900 

3 

0 

0 

0 

601.1 

628.0 

630.0 

630.0 

630.0 

0.005 

0. 

0. 

0. 

0.005 

901-1000 

5 

0 

0 

0 

598.0 

628.0 

630.0 

630.0 

630.0 

0.008 

0. 

0. 

0. 

0.008 

1001-1100 

4 

0 

0 

0 

591.9 

626.8 

628.8 

628.8 

628.8 

0.007 

0. 

0. 

0. 

0.006 

1101-1200 

l 

0 

0 

0 

589.3 

626.0 

628.0 

628.0 

628.0 

0.002 

0. 

0. 

0. 

0.002 

1201-1300 

5 

0 

0 

0 

583.1 

623.9 

625.9 

625.9 

625.9 

0.000 

0. 

0. 

0. 

0.008 

1301-1400 

6 

1 

0 

0 

573.7 

619.4 

621.7 

621.7 

621.7 

0.010 

0.002 

0. 

0. 

0.01  1 

1401-1500 

8 

0 

0 

0 

564.4 

616.2 

619.2 

619.2 

619.2 

0.014 

0. 

0. 

0. 

0.013 

1501-1600 

9 

2 

0 

0 

553.4 

610.3 

614.6 

614.6 

614.6 

0.016 

0.003 

0. 

0. 

0.018 

1601-1700 

15 

2 

0 

0 

538.6 

603.0 

608.7 

608.7 

608.7 

0.028 

0.003 

0. 

0. 

0.028 

1701-1800 

10 

1 

0 

0 

510.1 

594.7 

602.6 

602.6 

602.6 

0.019 

0.002 

0. 

0. 

0.018 

1801-1900 

20 

3 

0 

0 

in 

8 

o 

586.3 

596.3 

596.3 

596.3 

0.040 

0.005 

0. 

0. 

0.039 

1901-2000 

8 

4 

1 

0 

478.7 

570.0 

580.9 

581.1 

581.1 

0.017 

0.007 

0.002 

0. 

0.022 

2001-2100 

15 

1 

0 

0 

457.6 

551.2 

562.6 

562.6 

562.6 

0.033 

0.002 

0. 

0. 

0.028 

2101-2200 

12 

3 

1 

0 

433.1 

530.7 

544.1 

54  4.1 

544.1 

0.028 

0.006 

0.002 

0. 

0.029 

2201-2300 

9 

1 

0 

0 

405.8 

500.4 

512.5 

513.5 

513.5 

0.022 

0.002 

0. 

0. 

0.019 

2301-2400 

14 

5 

1 

0 

359.2 

448.7 

459.8 

460.9 

460.9 

0.039 

0.011 

0.002 

0. 

0.043 

2401-2500 

12 

1 

0 

0 

309.3 

39525 

407.0 

409.0 

409.0 

0.039 

0.003 

0. 

0. 

0.032 

2501-2600 

II 

0 

1 

0 

255.9 

339. 1 

350.6 

353.1 

353.1 

0.0  43 

0. 

0.003 

0. 

0.034 

2601-2700 

5 

4 

0 

0 

211.0 

298.5 

309.8 

312.4 

312.4 

0.023 

0.013 

0. 

0. 

0.029 

2701-2800 

6 

4 

1 

0 

189.2 

258.0 

271.4 

273.7 

273.7 

0.032 

0.016 

0.004 

0. 

0.040 

2801-2900 

6 

1 

0 

1 

163.9 

224.3 

2.39.3 

240.4 

2  40. 4 

0.037 

0.004 

0. 

0.00  4 

0.033 

2901-3000 

3 

2 

0 

0 

147.4 

202.8 

215.8 

215.8 

215.8 

0.020 

0.010 

0. 

0. 

0.023 

3001-3100 

4 

0 

0 

0 

130.4 

179.8 

189.1 

189.1 

189.1 

0.031 

0. 

0. 

0. 

0.021 

3101-3200 

2 

2 

0 

0 

114.6 

155.3 

162.4 

162.4 

162.4 

0.017 

0.013 

0. 

0. 

0.025 

3201-3300 

1 

2 

0 

0 

95.6 

128.2 

1 34.5 

134.5 

13  4.5 

0.010 

0.016 

0. 

0. 

0.022 

3301-3400 

3 

1 

0 

0 

77.9 

104.2 

109.3 

109.3 

109.3 

0.039 

0.010 

0. 

0. 

0.037 

3401-3500 

4 

0 

0 

0 

70.7 

92.6 

97.6 

97.6 

97.6 

0.057 

0. 

0. 

0. 

0.041 

3501-3600 

1 

0 

0 

0 

60.2 

82.2 

86,5 

86.5 

86.5 

0.017 

0. 

0. 

0. 

0.012 

3601-3700 

1 

1 

0 

0 

52.1 

70.8 

75.2 

75.2 

75.2 

0.019 

0.01  4 

0. 

0. 

0.027 

3701-3800 

2 

0 

0 

0 

43.0 

57.5 

61.5 

61.5 

61.5 

0.047 

0. 

0. 

0. 

0.033 

3801-3900 

1 

0 

0 

0 

36.8 

48.6 

51.6 

51.3 

51.3 

0.027 

0. 

0. 

0. 

0.019 

3901  -4000 

0 

0 

1 

0 

32.3 

42.1 

44.1 

44.1 

44.1 

0. 

0. 

0.023 

0. 

0.023 

4001-4100 

1 

1 

0 

0 

26.2 

34.9 

37.0 

37.0 

37.0 

0.038 

0.029 

0. 

0. 

0.05  4 

4101-4200 

0 

0 

0 

0 

20.6 

26.7 

29.0 

29.0 

29.0 

0.000 

0. 

0. 

0. 

0.000 

4201-4300 

l 

0 

0 

0 

16.1 

19.4 

20.4 

20.4 

20.4 

0.062 

0. 

0. 

0. 

0.049 

4301-4400 

0 

0 

0 

0 

10.6 

14.4 

1 5.4 

15.4 

15.4 

0. 

0. 

0. 

0. 

0.000 

Sum 

235 

44 

6 

1 
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Table  12  shows  USAREUR  M60-tank-engine  replacement  rates  calculated 
by  the  procedure  described  above.  The  total  sample  is  composed  of  639  tanks. 
The  decline  in  numbers  of  tanks  shown  in  cols  6  to  10  of  Table  12  reflects  both 
factors  that  reduce  the  denominators  (i.e.,  occurrence  of  engine  replacement 
and  insufficient  tank  mileage).  Because  this  routine  accumulates  vehicle  usage 
in  tenths  of  usage  intervals  completed,  the  vehicle -sample  densities  shown  are 
not  whole  numbers.  The  computer  routine  developed  to  perform  calculations 
such  as  these  is  described  in  App  A.  Tables  for  selected  M60  tank  and  Ml  13 
APC  parts  are  contained  in  App  B. 

t 
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Chapter  3 

PROJECTION  OF  REPLACEMENT  RATES 


ALTERNATIVE  METHODS 

Once  replacement  rates  have  been  determined  for  each  usage  interval 
(each  100  miles  of  operation  in  Table  12),  the  next  step  is  to  establish  a  means 
of  projecting  these  rates  into  the  future. 

One  method  of  projecting  rates  and  estimating  parts  replacements  fre¬ 
quently  used  by  RAC  analysts  is  based  on  a  collection  of  mathematical  tech¬ 
niques  referred  to  as  “renewal  theory.”9  The  use  of  this  methodology  depends 
on  being  able  to  calculate  replacement  rates  of  the  Rs  .  type  described  in  Chap. 
2.  The  calculation  of  Rs  c  rates  in  turn  depends  on  being  able  to  identify  first-, 
second-,  third-,  and  higher -order  replacements.  If  information  is  available  only 
for  first-order  replacements,  certain  assumptions  are  made  about  the  rate  at 
which  second-,  third-,  fourth-,  and  higher-order  replacements  will  occur.  For 
example,  assumptions  could  be  made  that  replacement  parts  will  furnish  50,  75, 
or  100  percent  of  like-new  performance;  the  parts  needs  resulting  from  the  ap¬ 
plication  of  these  different  assumptions  can  then  be  compared.  A  RAC  technical 
paper10  describes  in  detail  the  methodology  of  this  forecasting  technique  and 
utilizes  it  in  the  prediction  of  engine  requirements  for  the  USAREUR  M60  tank 
fleet  during  the  period  1964  to  1967. 

It  is  usually  difficult  to  identify  the  order  of  replacement  of  a  given  part, 
however.  In  the  first  place  this  identification  requires  data  extending  back  to 
the  original  issue  of  the  end  item  on  which  the  part  is  found;  such  information 
is  frequently  not  available  for  end  items  that  have  been  in  the  supply  system 
for  a  protracted  period.  In  the  second  place,  considerable  hand  editing  is  fre¬ 
quently  required  in  the  analysis  of  data  of  this  type.  Since  the  objective  of  this 
study  is  to  develop  automated  forecasting  techniques  that  can  readily  be  applied 
to  the  large  volumes  of  data  in  the  TAERS  data  bank,  simplified  mathematical 
techniques  based  on  R(1  0  rather  than  Rs  t,  replacement  rates  were  developed. 

In  developing  a  means  of  projecting  either  of  these  replacement  rates 
into  the  future,  the  two  basic  steps  involved  are  (a)  combining  the  observed 
replacement  rates  for  each  usage  interval  into  a  mathematical  equation  and 
(b)  using  this  equation  to  forecast  replacement-rate  patterns.  This  chapter 
describes  these  two  steps  as  applied  to  USAREUR  M60  tank  engine  data. 


RAC-T-465 


19 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TRANSFORMATION  OF  DATA  INTO  MATHEMATICAL  EQUATIONS 

In  Chap.  2,  USAREUR  M60  tank-engine  replacement  data  and  rates  for 
various  mileage  intervals  were  shown  in  Table  12.  Figure  3  shows  these  same 
replacement  rates  in  graphic  form. 
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Fig.  3 — Ra/o  ReploMm*nt  Rotes  of  USAREUR  M60  Tank  Engines 


There  are  several  methods  of  transforming  such  individual  data  points 
into  a  single  mathematical  equation.  One  of  the  most  commonly  utilized  is  the 
least  squares  technique.  Its  application  produces  the  single  “curve”  (not  nec¬ 
essarily  curved  in  shape)  of  a  particular  type  that  best  fits  the  individual  data 
points;  the  curve  of  best  fit  is  considered  to  be  the  one  for  which  the  sum  of 
the  squares  of  the  distances  between  the  data  points  and  the  curve  is  a  minimum. 

For  data  points  fitted  to  a  straight  line,  Fig.  4  illustrates  the  least  squares 
technique.  A,  B,  C,  D,  and  E  represent  data  points.  The  straight  line  pq  results 
from  the  application  of  the  least  squares  technique.  The  letters  a,  b,  c,  d,  and 
e  represent  the  distance  between  the  data  points  and  the  straight  line.  The  po¬ 
sition  of  the  line  is  such  that  if  one  squares  each  distance  (i.e.,  a  x  a,  b  x  b, 
c  x  c,  d  x  d ,  and  e  x  e)  and  adds  the  squared  distance  figures  together,  the  sum 
is  smaller  than  for  any  other  straight  line  that  can  be  drawn  through  the  data 
points. 

In  addition  to  the  straight  line,  other  types  of  curves  can  be  fitted  to  the 
data.  Four  of  the  most  common  types  of  curves  are  illustrated  in  Fig.  5.  The 
linear,  log-log,  and  semilog  curves  have  been  developed  through  the  application 
of  least  squares  techniques. 
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Constant  Replacement -Rate  Curve.  The  simplest  of  all  possible  types  of 
curves  expresses  replacement  rates  as  a  constant  or  average  rate  over  the 
mileages  observed.  From  Fig.  5a  it  is  evident  that  this  type  of  curve  is  a 
rather  poor  representation  of  engine-replacement  activity.  All  observations 
from  0  to  1600  miles  fall  below  the  average  rate  of  replacement,  whereas  all 
observations  between  1600  and  3200  miles  equal  or  exceed  the  average.  (The 
degree  of  scatter  is  greater  above  1600  miles  than  below  because  of  the  re¬ 
duction  in  the  number  of  tanks  observed  at  the  higher  mileages. 

Linear  Replacement -Rate  Curve.  In  Fig.  5b  the  R()  ,0  replacement-rate 
curve  is  expressed  as  the  straight  line  that  best  fits  the  data  according  to 
least  squares  criteria.  The  slope  of  the  line  indicates  that  the  rate  of  engine 
replacement  tended  to  increase  over  the  range  of  mileages  observed. 

Log-Log  Replacement-Rate  Curve.  Another  common  type  of  mathematical 


relation  to  which  the  individual  replacement  rates  can  be  fitted  is  the  log-log 
curve,  also  called  the  double-log  curve.  At  first  sight  the  log-log  curve  for  the 
USAREUR  M60-tank-engine  data  looks  quite  similar  to  the  linear  curve.  How¬ 
ever,  a  closer  examination  of  Fig.  5c  reveals  that  the  R(;  replacement  rate  is 
increasing  at  a  constant  rate  for  the  linear  relation  but  is  increasing  at  a  de¬ 
creasing  rate  for  the  log-log  curve. 

Semi -Logarithmic  Replacement-Rate  Curve.  A  fourth  kind  of  mathemat- 
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TABLE  13 


Elementary  Types  of  Replacement-Rate  Curves  Considered  for 
USAREUR  M60-Tank-Engine  Data 


Type  of  rate  curve  considered 

Replacement  trend 

Common  name 

Math 

notation 

Average 

Ra/o 

A 

Constant 

Linear 

Ra/o 

=  A  *  Bx 

Increasing  at  constant  rate 

Log-log 

CC 

< 

II 

Increasing  at  decreasing  rate 

Semilog 

Ra/o 

ABX 

Increasing  at  increasing  rate 

Other  types  of  replacement  equations  could  also  have  been  considered, 
of  course,  but  the  elementary  ones  shown  are  descriptive  of  a  wide  variety  of 
replacement  activity.  Where  more  sophisticated  types  of  equations  are  con¬ 
sidered  more  applicable  than  those  listed  in  Table  13  and  when  the  quality  of 
the  data  is  known  to  warrant  their  use,  the  computer  program  described  in 
Chap.  4  and  App  D  of  this  study  can  be  adapted  to  reflect  more  complex  re¬ 
placement  patterns. 

In  projecting  observed  .'“placement -rate  experience  into  future  time 
periods,  it  must  be  decided  which  of  the  types  of  curves  shown  in  Fig.  5  and 
Table  13  are  most  suitable.  One  method  of  selection  might  be  to  choose  the 
type  of  curve  that  most  closely  fits  the  data  during  the  period  observed.  On 
this  basis  the  semi -log  curve  (Fig.  5d)  would  be  selected.  But  a  projection  of 
the  semi -log  rate  for  another  3200  miles  would  indicate  that  by  6400  miles  37 
of  100  tank  engines  would  require  replacement  per  100  miles  of  operation,  a 
rate  of  replacement  that  appears  much  too  high-  For  this  reason  and  because 
the  constant  replacement  rate  may  greatly  understate  replacement  activity, 
the  log-log  and  linear  equations  have  been  given  primary  attention  in  the  analysis 
that  follows.  Two  other  factors  also  lend  support  to  the  selection  of  log -log  and 
linear  curves:  (a)  vehicle  components  that  experience  aging  frequently  appear 
to  follow  log-log  type  behavior,  and  (b)  linear  projections  provide  a  widely  ac¬ 
cepted  kind  of  replacement  estimate  to  compare  with  log-log  projections. 

Once  the  appropriate  mathematical  equation(s)  has  been  selected,  projec¬ 
tion  to  future  mileages  is  a  relatively  simple  matter  of  extending  the  replace¬ 
ment  curves  on  the  basis  of  the  pertinent  equation.  Appendix  C  provides  re¬ 
placement-rate  information  for  linear  and  log-log  equations  for  selected  M60 
tank  and  Ml  13  APC  repair  parts.  The  repair -parts  replacement  rates  for  in¬ 
dividual  usage  intervals  presented  in  App  B  were  used  as  inputs  into  a  least 
squares  statistical  analysis  routine  to  develop  the  information  furnished  in 
App  C. 
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Chapter  4 

ESTIMATION  OF  EXPECTED  NUMBER 
OF  PARTS  REPLACED 


INTRODUCTION 

Chapter  2  discussed  techniques  utilized  in  determining  parts -replacement 
rates;  Chap.  3  explained  the  method  used  in  this  study  to  project  replacement 
rates  into  the  future.  The  final  step  is  that  of  developing  techniques  for  apply¬ 
ing  these  projections  to  a  given  vehicle  fleet  for  a  specified  time  period  in  the 
future.'  The  result  of  this  application  will  be  an  estimate  of  the  quantity  of  a 
given  repair  part  that  will  be  needed  during  this  future  time  period;  the  esti¬ 
mate  will  reflect  both  the  mileage  distribution  of  the  fleet  and  the  mileage- 
dependent  replacement  rate  for  the  part,  projected  from  past  maintenance  ex¬ 
perience.  A  detailed  description  of  the  computer  routine  Expected  Number  of 
Replacement  Actions,  developed  to  produce  this  estimate,  is  found  in  App  D. 

This  chapter  provides  a  nontechnical  description  of  the  mathematical  principles 
incorporated  into  the  routine. 

Table  14  represents  a  hypothetical  example  that  illustrates  the  principle 
of  how  replacement  rates  and  end-item  usage  distributions  are  combined.  This 
table  assumes  a  fleet  of  60  vehicles  that  use  part  X;  the  vehicles  travel  an  aver¬ 
age  of  100  miles/month. 


TABLE  14 


Expected  Replacements  of  Part  X  Required  for  Fleet  of  60  Vehicles 
during  Current  1-Month  Period 

(Rata  of  otilixotion  100  milas/month) 


Usage 

interval, 

miles 

(1) 

Vehicles  using 
part  X 
(2) 

Ra/o  replace¬ 
ment  rate 

(3) 

Intervals  for 
which  estimate 
was  made 

(4) 

Estimated  replace¬ 
ments 

(5)  -  (2)  x  (3)  x  (4) 

(5) 

0-100 

5 

0.02 

1 

0.10 

101-200 

10 

0.03 

1 

0.30 

201-300 

15 

0.04 

1 

0.60 

301-400 

15 

0.05 

1 

0.75 

401-500 

10 

0.06 

1 

0.60 

501-600 

5 

0.07 

1 

0.35 

Total 

60 

2.7  7  3 
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Column  1  shows  the  various  usage  intervals  expressed  in  miles.  Column 
2  shows  the  number  of  vehicles  in  each  mileage  interval;  it  is  assumed  that 
this  distribution  is  based  on  current  information.  Column  3  gives  the  Ra/g  re¬ 
placement  rate  for  each  mileage  interval,  rates  derived  by  the  techniques  de¬ 
scribed  in  Chap.  2.  Column  4  indicates  that  in  this  table  the  parts  needs  are 
being  calculated  for  only  one  interval,  i.e.,  for  100  miles  or  1  month.  Column 
5  represents  the  number  of  replacements  of  part  X  expected  for  the  entire 
fleet  during  this  1-month  period.  It  is  computed  by  multiplying  cols  2x3x4 
for  each  usage  interval  and  then  adding  the  products  together  to  obtain  a  total 
figure  for  the  entire  fleet.  In  this  case  a  total  of  three  replacements  of  part  X 
would  be  expected  during  the  current  1 -month  period. 

It  must  be  recognized,  however,  that  information  about  fleet  mileage  dis¬ 
tribution  is  usually  not  available  at  the  NICP  level  on  a  current  basis;  the  out- 
of-date  mileage  distribution  must  therefore  be  updated,  usually  on  the  basis  of 
average  rates  of  utilization  observed  for  the  fleet  over  a  recent  period  of  time. 
Table  15  illustrates  how  the  computer  technique  handles  this  updating  problem 

TABLE  15 

Updating  of  Mileage  Distribution  of  Vehicles  Using 
Part  X  Based  on  End-Item  Us'ige  Information 
Obtained  3  Months  Ago 

(Rate  of  utilization  100  miles/month) 


Usage  Vehicles  using  Vehicles  using 

interval,  part  X  part  X 

miles  3  months  ago  today 


0-100 
101-200 
201-300 
301-400 
401-500 
501-600 
601-700 
701-800 
801 -900 


5 

10 

15 


15 

10 

5 


Total  60 


60 


for  a  hypothetical  60-vehicle  fleet.  In  this  case  it  is  assumed  that  the  latest 
available  information  on  fleet  mileage  distribution  is  3  months  old.  The  aver¬ 
age  rate  of  utilization  for  the  fleet  during  the  last  year  has  been  100  miles/ 
month,  and  in  the  absence  of  contravening  usage  directives  it  is  assumed  that 
this  rate  has  continued  during  the  last  3  months.  The  updating  therefore  be¬ 
comes  a  relatively  simple  matter  of  shifting  the  entire  distribution  300  miles 
forward,  as  shown  by  the  arrows  leading  from  the  second  to  the  third  column 
in  Table  15.  Such  an  updating  technique  assumes  that  there  is  effective  com¬ 
mand  control  of  utilization  and  that  there  is  no  increment  or  loss  in  the  vehicle 
sample. 

The  numbers  in  the  last  column  of  Table  15  represent  the  mileage  distri¬ 
bution  of  the  hypothetical  vehicle  fleet  projected  to  the  present.  In  most  cases, 
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however,  the  decision  to  procure  a  given  part  is  made  a  considerable  time  be¬ 
fore  it  is  expected  that  the  parts  ordered  will  actually  enter  the  supply  system. 

It  is  therefore  important  to  know  what  the  mileage  distribution  of  the  fleet  will 
be  at  that  future  date,  for  the  condition  of  the  fleet  at  that  time  will  affect  the 
need  for  parts. 

Another  step  of  mileage -distribution  data  updating  is  ther.  lore  incor¬ 
porated  into  the  computer  routine  developed  by  this  study;  this  routine  is 
illustrated  for  the  hypothetical  60-vehicle  fleet  in  Table  16. 

Column  2  shows  the  present  mileage  distribution  of  the  fleet.  The  esti¬ 
mate  of  need  for  part  X  is  to  be  developed  for  an  average  of  900  miles  of  vehicle 
use  beginning  8  months  from  the  present.  The  future  rate  of  utilization  cannot 
be  determined  precisely;  the  average  rate  in  the  past,  seasonal  variations,  and 
changes  in  official  policy  must  be  considered.  For  purposes  of  illustration  it  is 
assumed  that  in  this  case  average  utilization  during  the  next  8  months  will  be 
75  miles/month.  (This  change  from  the  previous  average  of  100  miles/month 
demonstrates  the  capability  of  the  computer  routine  to  handle  different  utiliza¬ 
tion  rates  in  each  of  the  two  updating  steps.) 

The  arrows  leading  from  col  2  to  col  3  in  Table  16  show  the  change  in 
fleet  mileage  distribution  that  occurs  during  an  8-month  period  if  utilization 
averages  75  miles/month:  the  entire  distribution  moves  600  miles  forward. 
Linear  projections  of  Table  14  replacement  rates  are  shown  in  cols  4  and  5. 


TABLE  16 

Expected  Replacements  of  Part  X  Required  for  Fleet  of  60  Vehicles  for  900 
Miles  of  Use,  Beginning  8  Months  from  Present  Date 

(Rat*  of  utilization:  75  milas/m  onth) 


f?a/D  replacement  rate 

Beginning  of 
forecast 
period 

(4) 

End  of 
forecast 
period 

(5) 

Average  for 
forecast 
period 

(6) 

Osage 

interval, 

miles 

(1) 


Vehicles 
using 
part  X 
today 

(2) 


Vehicles 
using 
part  X 
8  months 
in  future 

(3) 


Intervals'3 
for  which 
estimate 
n-,de 

(7) 


Estimated  replace- 
mentsfor  900miles 
(12  months),  begin¬ 
ning  8  months  in 
future  7  2x5x6 

(8) 


0-100 

101-200 

201-300 

301-400 

401-500 

501-600 

601-700 

701-800 

801-900 


901-1000 

\\\\\  S 

0.11 

0.20 

0.155 

9 

6.975 

1001-1100 

\V\V° 

0.12 

0.21 

0.165 

9 

1  4.850 

1101-1200 

VOy'5 

0.13 

0.22 

0.175 

9 

23.625 

1201-1300 

Vyl5 

0.14 

0.23 

0.185 

9 

24.975 

1301-1400 

\io 

0.15 

0.24 

0.195 

9 

17.550 

1401-1500 

5 

0.16 

0.25 

0.205 

<  9 

9.225 

Total 

97.200  or  98 

aF.ach  interval 

represents  100  mi! 

les.  Nine 

intervals  900 

miles  or 

12  months  at 

75  miles  per  month. 
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Columns  4,  5,  and  6  show  the  R(I  g  rates  at  the  beginning  of  the  forecast  period, 
the  rates  at  the  end  of  the  period,  and  the  average  rates  for  the  entire  forecast 
period,  respectively.  These  rates  are  used  in  calculating  estimated  replace¬ 
ments  because  they  reflect  the  fleet  aging  that  occurs  during  the  forecast  period 
itself.  Column  7  indicates  that  parts  needs  are  to  be  forecast  for  nine  intervals 
of  100  miles  each;  this  situation  represents  900  miles  of  use  or  12  months  of 
time  if  utilization  is  75  miles/month.  Column  8  shows  the  estimated  number  of 
parts  required  foi;  this  fleet  during  12  months  or  900  miles  of  use.  The  figures 
in  col  7  are  obtained  by  multiplying  cols  3x6x7,  giving  a  total  of  98  replace¬ 
ments  for  the  entire  fleet. 


COMPUTER  INPUT  AND  OUTPUT 

In  the  previous  section  of  this  chapter  a  hypothetical  example  was  used  to 
demonstrate  the  steps  by  which  the  Expected  Number  of  Replacement  Actions 
Routine  produces  an  estimate  of  needs  for  part  X  during  a  future  period  of  time. 

This  section  will  give  examples  of  actual  computer  input  and  output,  i.e., 
the  information  format  submitted  to  and  the  report  format  obtained  from  the 
computer  routine  developed  by  this  study. 

Information  Format 

Figure  6  is  an  example  of  the  information  format  that  serves  as  a  com¬ 
puter  input.  Each  line  is  described  below. 

1.  Name  and  Federal  Stock  Number  (FSN)  of  end  item  on  which  the  part  is  used. 

2.  Name  and  FSN  of  repair  part  for  which  the  forecast  is  being  made. 

3.  Organization  for  which  the  parts  forecast  is  being  made.  The  computer 
routine  automatically  selects  and  utilizes  pertinent  stored  data  on  replace¬ 
ment  rates  and  end-if^m  usage  distributions. 


1. 

End  item:  M60  tank  FSN 

2350-678-5773 

2, 

Repair  part:  cn gins  FSN 

2815-679-4963  and  2815-856-4996  ‘ 

3. 

Organization 

USAREUR 

4. 

Forecas'  period: 

B  gins 

4275 

5. 

Foreccst  period: 

'cK.'ends 

20C  miles 

6 

Usaccj  meqsufe: 

Mi  les 

7. 

Usrge  interval: 

100  miles 

8. 

Date  of  study: 

4214 

9. 

Oa*e  of  e.nd-item 

inventory : 

4183 

10. 

Fitimoted  rate  of  end-item  uti 

lization  from  inventory  to  date  of  study 

67  miles 

month 

11. 

Estimated  rate  at  end-item  uti 

lizotion  from  date  of  study  to  beginning 

of  forecast  period: 

67  miles 

month 

Fiq.  6 — Example  of  Computer  Input  Information  Format  in  Estimating  Ports  Replacement 
Forecast  of  repair-parts  consumption:  estimated  number  of  parts  replaced. 


°ln  this  case  engines  with  two  different  FSNs  were  used  in  the  M60  tank.  For  the  purpose  of 
replacement  analysis  the  two  were  combined. 
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4.  Beginning  of  the  period  for  which  parts  needs  will  be  forecast,  expressed 
as  a  Julian  date.*  In  this  example  the  forecast  period  begins  1  October 
1964  (Julian  date:  4275). 

5.  Duration  of  forecast  period.  In  this  example  parts  needs  are  forecast  on 
the  basis  of  miles;  the  duration  could,  however,  be  expressed  in  months, 
rounds  fired,  operating  hours,  landings  made,  or  any  other  suitable  mea¬ 
sure  of  usage. 

6.  TT"<it  of  measure  used  to  describe  duration  of  period  for  which  the  forecast 
is  being  made.  In  this  example  it  is  miles,  but  it  could  be  any  of  the  usage 
measures  listed  in  5. 

7.  The  size  of  the  usage  interval  for  which  end-item  distribution  is  obtained 
and  for  which  separate  parts-replacement  rates  will  be  calculated.  In  this 
case  100-mile  intervals  corresponding  to  those  of  Tables  14,  15,  and  16 
were  used. 

8.  Julian  date  on  which  study  is  undertaken,  in  this  example  1  August  1964 
(4214). 

9.  Julian  date  on  which  latest  end-item  inventory  was  made— in  this  case  the 
date  of  latest  information  on  the  mileage  distribution  of  the  M60  tank  fleet, 

1  July  1964  (4183).  This  date  is  usually  earlier  than  the  date  of  the  study 
shown  in  8,  since  completely  current  information  of  this  type  is  not  custom¬ 
arily  available. 

10.  Rate  of  utilization  used  to  update  fleet  mileage  distribution  from  time  of 
latest  inventory  (1  July  1964)  to  the  date  of  the  study  (1  August  1964).  This 
is  the  type  of  figure  used  in  performing  the  updating  demonstrated  in  Table 
15  earlier  in  this  chapter. 

11.  Rate  of  utilization  used  to  project  the  fleet  mileage  distribution  from  the 
date  of  the  study  (1  August  1964)  to  the  beginning  of  the  forecast  period 

(1  October  1964).  This  is  the  type  of  figure  used  in  performing  the  second 
updating  that  was  demonstrated  >n  Table  16  earlier  in  this  chapter. 

Report  Format 

Figure  7  is  an  example  of  the  Expected  Parts  Replacement  Report  pro¬ 
duced  by  the  computer  when  using  the  routine  developed  by  this  study.  Since 
this  report  is  printed  by  the  computer  immediately  after  the  information  shown 
in  Fig.  6,  there  is  no  need  to  repeat  identification  of  end  item,  part,  organiza¬ 
tion,  etc. 

Line  1  shows  that  this  estimate  is  based  on  R(J  ()  replacement  rates  lor  tank 
engines  rather  than  the  Rs  rate;  both  of  these  rates  and  the  reason  for 
using  the  l<a  L,  rate  were  discussed  in  Chap.  2. 

Line  2  indicates  that  the  projection  of  replacement  rates  was  performed  on  the 
basis  of  a  log-log  curve,  as  discussed  in  Chap.  3. 

Lines  3  and  4  represent  the  numerical  values  for  A  and  B,  the. constants  in  the 
log -log  replacement-rate  equation  (see  Table  13).  The  values  for  A  and  B 
were  computed  by  employing  least  squares  techniques  in  the  manner  de¬ 
scribed  in  Chap.  3. 

*A  Julian  dale  consists  of  two  parts:  the  first  digit  identifies  the  specific  year 
within  a  decade;  the  remaining  three  digits  represent  the  particular  day  of  the  year, 

1  January  being  day  number  001.  31  December  being  day  number  305. 
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Fig.  7 — Example  of  Expected-Parts-Replacement  Report  Produced 
by  IBM  7040  Computer  Routine 


Column  5  lists  the  various  usage  intervals,  in  this  case  hundreds  of  miles. 
Column  6  represents  the  estimated  number  of  end  items  (in  this  case  M60 
tanks)  of  various  mileages  that  will  be  in  the  inventory  during  the  forecast 
period,  based  on  a  projection  of  latest,  available  mileage  distribution  data. 
Column  7  gives  the  desired  end  result  of  the  entire  computer  routine  developed 
by  this  study:  an  estimate  of  the  number  of  parts  that  will  be  replaced  dur¬ 
ing  the  forecast  period.  In  this  particular  example  the  estimate  represents 
a  1  August  1964  estimate  of  the  number  of  M60  tank  engines  that  will  be  re¬ 
placed  in  USAREUR  during  a  200-mile  (3 -month)  interval  beginning  1  October 
1964,  assuming  a  constant  average  utilization  rate  of  67  miles/month  and 
basing  the  estimate  on  the  mileage  distribution  of  USAREUR  M60  tanks  as 
of  1  July  1964. 

In  using  the  Expected  Number  of  Replacements  Routine,  a  commodity 
analyst  needs  to  specify  only  the  information  shown  in  Fig.  6.  The  routine 
automatically  references  the  required  replacement  rate  and  end-item  usage 
data  compiled  from  organization-  and  field-level  maintenance  records  and 
processed  by  auxiliary  computer  routines.  For  any  end  item,  repair  part, 
using  organization,  and  forecast  period  specified  for  which  data  are  available, 
the  Expected  Number  of  Replacement  Actions  Routine  provides  an  estimate  of 
the  number  of  parts  that  will  be  replaced. 

Forecasts  of  repair-parts  consumption  for  selected  M60  tank  repair  parts 
during  the  period  from  the  third  quarter  of  1964  to  the  fourth  quarter  of  1965 
are  presented  in  App  E. 
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Chapter  5 

APPLICATION  OF  METHODOLOGY 


RECAPITULATION 

Previous  chapters  of  this  technical  memorandum  have  described  the 
methodology  developed  for  preparing  estimates  of  the  number  of  replacements 
of  a  given  repair  part  that  will  occur  during  a  given  usage  interval.  The  three 
steps  of  the  methodology  presented  in  Chaps.  2,  3,  and  4,  respectively,  con¬ 
sisted  of  (a)  determining  the  replacement  rate  of  the  given  repair  part  for  in¬ 
dividual  usage  periods,  (b)  developing  a  means  of  projecting  these  age-dependent 
rates  into  future  time  periods,  and  (c)  combining  projections  of  replacement 
rates  and  end -item  usage  inventories  to  obtain  estimates  of  the  number  of  re¬ 
pair  parts  expected  to  be  replaced. 

Chapter  2  described  two  major  types  of  replacement -rate  calculations: 
the  R(I  (,  rate,  which  measures  all  replacements  regardless  of  order;  and  the 
Rs  t.  rate,  which  deals  with  only  a  single  order  of  replacement  (i.e.,  first,  sec¬ 
ond,  or  third,  etc.).  Because  of  the  difficulty  in  identifying  order  of  failure, 
the  R(|  t,  rate  has  been  emphasized  in  this  study.  Chapter  3  described  the  com¬ 
bining  of  individual  replacement  rates  into  a  simple  mathematical  equation 
through  least  squares  techniques  and  discussed  the  reasons  for  projecting  re¬ 
placements  into  the  future  on  the  basis  of  linear  and  log-log  curves.  Chapter  4 
then  described  the  prediction  of  parts  replacements.  The  first  step  involved 
updating  the  vehicle  usage  distribution  to  the  date  of  the  study  and  then  projec¬ 
ting  this  distribution  to  the  beginning  of  the  forecast  period.  The  second  step 
consisted  of  applying  the  projected  replacement  rates  to  the  projected  fleet 
usage  distribution  to  obtain  the  number  of  replacements  expected  to  occur  dur¬ 
ing  the  forecast  period. 

This  chapter  discusses  applications  of  the  methodology  developed  by  the 
study.  The  first  half  of  the  chapter  described  several  difficulties  that  may 
arise  in  utilizing  the  methodology;  the  latter  half  illustrates  a  number  of  its 
potential  benefits. 


DIFFICULTIES 

The  fact  that  a  given  repair  part  may  be  used  on  more  than  one  vehicle 
(i.e.,  may  have  multiple  applications)  or  that  two  or  more  repair  parts  may  be 
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used  interchangeably  (i.e.,  are  substitutes)  somewhat  complicates  the  applica¬ 
tion  of  the  methodology.  The  accompanying  tabulation  illustrates  the  possible 
combinations  of  multiple  applications  and  substitution  of  repair  parts. 


Number  of  end  items  on 

Number  of  interchangeable  repair  parts 

which  part  is  applied 

1 

2  or  more 

1 

A 

C 

2  or  more 

B 

D 

Combination  A  above  (one  repair  part  used  on  one  end  item)  is  the  situa¬ 
tion  that  has  been  assumed  in  previous  sections  of  this  paper.  Combination  B 
is  the  condition  where  one  repair  part  is  used  on  two  or  more  end  items.  Com¬ 
bination  C  describes  the  situation  in  which  one  end  item  uses  either  of  two  or 
more  repair  parts  that  are  substitutable  and  have  different  FSNs.  Combination 
D  represents  a  condition  in  which  two  or  more  substitutable  repair  parts  are 
used  on  two  or  more  end  items. 

The  applicability  of  the  computer  routine  to  combinations  B,  C,  and  D  is 
discussed  in  separate  sections  of  this  chapter. 

One  Repair  Part  Used  on  Two  or  More  End  Items  (Situation  B) 

For  purposes  of  illustration  it  will  be  assumed  that  part  X  is  used  on  both 
vehicle  A  and  vehicle  B.  In  order  to  determine  the  total  expected  number  of 
replacements  of  part  X  the  expected  number  of  replacements  of  part  X  on  ve¬ 
hicle  A  and  the  expected  number  of  replacements  of  part  X  on  vehicle  B  must 
be  available.  The  first  is  determined  from  the  R(i  0  replacement  rates  and  the 
usage  distribution  of  end  items,  or  more  specifically  from  (a)  the  number  of 
replacements  of  part  X  on  vehicle  A,  (b)  the  quantity  of  vehicle  A  observed, 
and  (c)  the  usage  distribution  of  vehicle  A;  the  expected  number  of  replace¬ 
ments  of  part  X  on  vehicle  B  is  determined  from  (d)  the  number  of  replace¬ 
ments  of  part  X  on  vehicle  B,  (e)  the  quantity  of  vehicle  B  observed,  and  (f) 
the  usage  distribution  of  vehicle  B. 

All  the  information  necessary  to  calculate  a  to  f  is  available  from  TAERS 
data.  Some  inconvenience  may  result  from  the  fact  that  the  commodity  analyst 
will  be  required  to  add  together  the  two  replacement  estimates,  but  the  data 
and  methodology  are  adequate  to  provide  the  total  expected  number  of  replace¬ 
ments  of  part  X. 

Two  Repair  Parts  Used  on  One  End  Item  (Situation  C) 

In  this  case  it  is  assumed  that  either  part  X  or  part  Y,  which  are  sub¬ 
stitutable  but  not  identical,  are  used  on  vehicle  A.  Two  separate  estimates  of 
replacements  would  be  desirable:  the  expected  number  of  replacements  of 
part  X  on  vehicle  A  and  the  expected  number  of  replacements  of  part  Y  on  ve¬ 
hicle  A.  The  first  is  determined  from  (a)  the  quantity  of  part  X  removed  from 
vehicle  A,  (b)  the  quantity  of  vehicle  A  using  part  X,  and  (c)  the  usage  distribu¬ 
tion  of  vehicle  A  using  part  X;  the  expected  number  of  replacements  of  part  Y 
on  vehicle  A  is  determined  from  (d)  the  quantity  of  part  Y  removed  from  vehicle 
A,  (e)  the  quantity  of  vehicle  A  using  part  Y,  and  (f)  the  usage  distribution  of 
vehicle  A  using  part  Y. 
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None  of  these  pieces  of  information  is  available  from  TAERS  data.  When 
either  part  X  or  part  Y  is  replaced,  the  maintenance  action  record  does  not 
show  the  FSN  of  the  part  that  is  removed;  it  is  therefore  not  known  whether  the 
part  replaced  was  type  X  or  Y.  Furthermore,  when  vehicles  are  issued  it  is 
not  usually  known  which  were  equipped  with  part  X  and  which  were  equipped 
with  part  Y.  Therefore  none  of  the  information  required  in  a  to  f  is  available 
from  TAERS. 

If  part  Y  represented  a  modification  of  part  X  based  on  user  comments 
and/or  extensive  research,  it  would  be  desirable  to  be  able  to  compare  the  re¬ 
placement  rates  of  the  two  parts.  For  the  reasons  described  above  it  is  not 
possible  to  make  this  comparison  with  the  data  now  available. 

This  does  not  mean,  however,  that  no  replacement  analysis  can  be  per¬ 
formed.  In  the  example  given  above,  an  estimate  of  total  replacements  for  ve¬ 
hicle  A  can  be  made.  Although  this  estimate  does  not  distinguish  between  part 
X  and  part  Y,  it  nevertheless  furnishes  a  helpful  combined  forecast  of  the  com¬ 
bined  replacement  of  both  parts  for  the  total  vehicle  fleet. 

Two  Repair  Parts  Used  on  Two  End  Items  (Situation  D) 

In  this  case  it  is  assumed  that  part  X  and  part  Y  are  used  interchangeably 
on  vehicles  A  and  B.  For  the  reasons  described  in  Situation  C  above,  it  is  not 
pdssible  to  determine  separate  replacement  rates  for  part  X  and  part  Y  on  ve¬ 
hicle  A.  It  is,  however,  possible  to  calculate  a  combined  rate  of  replacement 
for  part  X  plus  part  Y  on  vehicle  A  and  to  perform  the  same  type  of  calculation 
for  vehicle  B. 


BENEFITS 

Several  benefits  may  be  derived  from  TAERS  data  analyzed  according  to 
the  techniques  developed  in  this  study.  Such  information  can  be  useful  at  various 
times  during  the  utilization  period  of  a  given  end  item  and  its  pertinent  repair 
parts. 

Newly  Introduced  End  Item;  No  Stable  Demand 
Pattern  Established  for  Parts 

Although  the  introduction  of  a  new  end  item  into  the  supply  system  is  fol¬ 
lowed  by  a  period  during  which  no  demand  pattern  for  parts  has  yet  been  estab¬ 
lished,  procurement  actions  should  be  instigated  to  meet  future  needs.  During 
this  period,  information  from  certain  using  units  can  be  an  effective  basis  for 
predicting  future  parts  needs  for  the  end-item  inventory  as  a  whole.  These  are 
units  whose  vehicles  accumulate  more  utilization  (miles,  rounds,  etc.)  than 
those  in  other  units.  This  may  be  simply  because  their  end  items  are  used 
more  extensively  or  because  the  end  item  was  issued  to  them  earlier  than  to 
other  units.  In  either  case  the  replacement  experience  of  these  ••older”  end 
items  can  serve  as  a  helpful  indicator  of  future  parts  needs. 

An  example  of  the  value  of  consumption  data  during  the  early  life  of  a  new 
end  item  is  demonstrated  by  the  experience  with  M60  tank  track  in  USAREUR 
in  late  1962  and  early  1963.  During  this  period  September-November  1962 
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RAC  research  teams  were  gathering  parts-replacement  data  for  M60  tanks  in 
USAREUR.1  The  first  M60  tanks  in  USAREUR  had  been  issued  to  the  1st  Bn, 
33d  Armor,  3d  Armd  Div  in  May  1961.  Data  gathered  by  RAC  analysts  showed 
that  by  the  fall  of  1962  the  large  majority  of  the  tanks  in  this  unit  had  experi¬ 
enced  replacement  of  complete  sets  of  track  between  1800  and  2800  miles  (see 
Fig.  8).  On  the  basis  of  these  consumption  data  (which  are  similar  to  those 


MILES  SINCE  ISSUE 


Fig.  8 — Cumulative  Percentage  of  M60  Tank  Track-Shoe  Assemblies 
Replaced  in  1st  Bn,  33d  Armor,  3d  Armd  Div 


available  in  TAERS)  it  was  possible  to  forewarn  Army  authorities  of  the  im¬ 
pending  large-scale  demands  for  track  that  would  result  when  the  remainder 
of  the  USAREUR  tank  fleet  entered  this  critical  usage  interval.  Prompt  action 
was  taken  to  alleviate  the  imminent  shortage. 

End  Item  Continuing  in  Inventory:  Demand  Pattern  Established 

When  an  end  item  has  been  in  inventory  for  a  sufficiently  long  time,  de¬ 
mand  data  are  generated,  summarized  in  average  quarterly  demand  reports, 
and  used  as  the  basis  of  forecasting  future  parts  needs.  As  was  indicated  in 
Chap.  1,  demand  information  has  not  furnished  a  completely  satisfactory  basis 
for  forecasting.  The  consumption  information  obtained  from  TAERS  data  and 
analyzed  by  the  methods  described  in  this  study  could  be  used  to  prepare  aver¬ 
age  quarterly  consumption  reports;  these  could  be  used  at  present  to  supplement— 
and  perhaps  later  to  supplant— the  average  quarterly  demand  reports  as  a  basis 
for  parts -needs  forecasting. 
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End  Item  Leaving  Supply  System:  Demand  for  Parts  Declining 

Because  of  rapid  improvements  in  technology,  new  end  items  are  fre¬ 
quently  phased  into  the  inventory  while  the  older  models  are  phased  out.  This 
changeover  frequently  involves  a  period  of  time  during  which  parts  for  both 
old  and  new  end  items  must  be  available. 

During  this  period  a  considerable  supply  of  old-model  parts  may  be  in 
the  supply  system.  Frequently  this  situation  is  coupled  with  a  low  demand  for 
the  parts  because  of  the  decreasing  old-model  end-item  population.  If  parts- 
needs  forecasts  are  based  only  on  demand  data,  some  of  the  supplies  of  parts 
may  be  declared  in  excess  and  removed  from  the  system.  However,  if  the  old 
end  item  remains  in  the  system  for  a  considerable  period  of  time,  this  dis¬ 
posal  of  excess  may  later  prove  to  be  both  premature  and  embarrassing;  there 
may  be  a  need  to  procure  the  same  parts  that  were  earlier  disposed  of.  There¬ 
fore  if  usage -dependent  replacement  rates  based  on  consumption  data  are  de¬ 
veloped  for  these  end  items,  parts  needs  can  be  more  accurately  predicted  and 
appropriate  parts  supplies  maintained  within  the  system. 
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INTRODUCTION 

This  appendix  presents  a  description  of  the  computer  routine  used  to  de¬ 
velop  the  repair -parts  replacement  rates  described  in  Chap.  2  and  shown  in 
summary  form  in  App  B.  A  general  description  of  the  routine  is  given  in  the 
next  section  of  this  appendix,  followed  by  a  detailed  discussion  in  the  last  section. 

Throughout  this  appendix  the  terms  “events”  and  “events  rates”  will  be 
used  because  the  routine  has  been  constructed  to  be  sufficiently  general  to  ana¬ 
lyze  any  kind  of  event.  It  converts  raw  data  of  the  form  “event  X  occurred  to 
equipment  Y  at  equipment  age  Z”  into  an  event  rate.  In  studying  vehicle  main¬ 
tenance,  for  example,  the  routine  could  be  used  to  develop  rates  based  on  re¬ 
placement,  repair,  or  adjustment  actions  or  on  any  combination  of  theseactions. 


GENERAL  DESCRIPTION 

An  outline  of  the  flow  and  generation  of  information  in  the  Events  Rates 
Routine  is  shown  in  Fig.  Al.  The  routine  requires  two  types  of  data  files:  an 
events  file  and  an  equipment  sample  file.  For  the  events  file  the  following  in¬ 
formation  is  needed:  event  identification  code  (repair,  adjustment,  or  replace¬ 
ment),  equipment  serial  number,  and  equipment  usage  (e.g.,  age,  miles,  rounds, 
landings)  at  the  time  the  event  occurred.  For  each  item  in  the  sample  the  fol¬ 
lowing  data  must  be  in  the  equipment  sample  file:  serial  number,  usage  at 
which  observation  in  the  sample  began,  and  the  usage  at  which  observation  ended. 

Use  of  the  rates  routine  requires  the  existence  of  an  appropriate  sort 
routine  for  each  of  the  two  data  files.  Beginning  with  the  two  sorted  files  the 
rates  routine  proceeds  in  two  phases. 

Phase  I  places  the  desired  elements  of  the  two  basic  data  files  on  one  tape. 
During  this  phase  it  is  possible  to  select  any  subsample  and  any  type  of  event 
for  analysis.  The  format  of  Phase  I  output  is  a  sequence  of  one  or  more  “jobs.” 
Each  job  is  composed  of  at  least  two  data  blocks.  The  first  data  block  in  each 
job  is  the  equipment  sample  or  subsample.  Each  remaining  data  block  in  the 
job  is  a  specific  event  for  which  a  rate  is  to  be  computed.  This  output  is  used 
as  input  to  Phase  II. 

Phase  II  computes  events  rates  for  each  job  on  the  Phase  I  output  tape. 

In  the  first  of  the  two  steps  in  this  computation  a  usage  interval  (for  example, 

100  miles)  is  specified  and  a  frequency  count  of  events  and  equipment  is  made 
for  each  interval  of  a  contiguous  set  of  such  usage  intervals,  beginning  at  usage 
0  and  ending  with  the  interval  containing  the  usage  of  the  oldest  sample  or  sub¬ 
sample.  These  two  frequency  counts  are  printed  as  the  events  table  and  the 
equipment -sample  density  table.  In  the  second  step  the  events  rate  for  each 
usage  interval  is  computed.  The  rate  is  computed  in  the  Rs  e ,  R0  0,  and 


36 


RAC-T-165 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


Fig.  A1 — Flow  ond  Generotion  of  Information 
in  Events  Rates  Routine 


cumulative  Ra/o  forms.  Rates  are  also  computed  in  a  mixed  form  Rs/i) ,  which 
was  not  described  in  Chap.  2.  The  subscript  s/o  of  this  replacement  rate  in¬ 
dicates  that  for  each  usage  interval,  the  number  of  replacements  of  a  specific 
order  s,  is  divided  by,  the  number  of  vehicles  observed  and  available  to  fail  o. 
The  cumulative  Rs/0  is  also  computed  and  shown  in  tabular  form. 

The  printed  output  of  the  rates  routine  is  contained  on  six  pages.  Ex¬ 
amples  of  these  six  pages  for  M60  tank-engine  replacements  are  shown  in 
Figs.  A 2  to  A7.  The  formats  of  the  tables  shown  in  Figs.  A3  to  A7  are  similar. 
These  tables  are  basically  9  by  50  arrays  in  which  the  nine  columns  from  left 
to  right  correspond  to  event  orders  1  to  9  and  the  50  rows  from  top  to  bottom 
correspond  to  age  intervals  (numbered  1  to  50)  of  the  size  stated  on  the  cover 
page  (Fig.  A2).  Sometimes  10th -col  and/or  51st-row  entries  appear;  these  are 
row  and  column  sums,  respectively. 
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M60-TANK- ENGINE  REPLACEMENT-RATE  OUTPUT 


Maintenance  Events  Rates  vs  Age 


Vehicle 
Sample 
Age  Segment 
Event 


M60  Tank 
Total 
100  Miles 
Engine 


Fig.  A2-  Example  o'.  Cover  Page,  M60  Tonk-Engine 
Replacerrent-Rate  Output 
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Usage 

Interval, 

Miles 


O-lOO 
101-200 
201- 300 
301-400 
401-500 
501-600 
601-700 
701-800 
801-900 
900-1000 
1001-1100 
1101-1  200 
1201-1300 
1301-1400 
1401-1500 
1501-1600 
1601-1700 
1701-1800 
1801-1900 
1901 -200C 
2001-2100 
2101-2200 
12201-2300 
2301-2400 
2401-2500 
2501-2600 
2601-2700 
2701-2800 
2801-2900 
2901-3000 
3OOI-.3IOO 
3101-3200 
3201-3300 
3301-3^00 
3401-3500 
3501-3600 

3601-3700 

3701-3800 

3601-3900 

3901-4000 

4001-4100 

4101-4200 

4201-4300 

4301-4400 

4401-4500 

4501-4600 

4601-4700 

4701-4800 

4801-4900 

4901-5000 


SUM 


1st 

Order 


Quantity  Replaced 


235-0 


Fig.  A3 — Example  of  Events  Table,  M60  Tank-Engine  Replacement-Rate  Output 


RAC-T-465 
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FOR  OFFICIAL  USE  ONLY 


Usage 

Interval, 

Miles 


Vehicles  Which  Have  Not  Yet  Experienced 


627-7 

623.0 

616.2 
611.1 
606.7 
601.1 
598.0 
591.9 

589.3 

583.1 
573-7 

564.4 

553-4 

538.6 

510.1 
500.0 

478.7 

457.6 

433.1 

405.8 

359.2 

309.3 

255.9 
221.0 
189.2 

163.9 

147.4 

130.4 

114.6 
95-6 
77-9 
70.7 
60.2 


639-0 

639.0 

638.0 

636.8 
633-5 
632.0 

630.9 
'  629.0 

628.0 

628.0 

626.8 

626.0 

623-9 

619.4 

616.2 

610.3 
603.0 

594.7 

586.3 

570.0 

551.2 

530.7 

500.4 

448.7 
395-5 
339-1 

298.5 
258.0 

224.3 

202.8 
179.8 
155-3 
128.2 
104.2 

92.6 

82.2 

70.8 
57-5 

48.6 
42.1 

34.9 

26.7 
19-4 
14.4 

9.6 

8.1 


635-0 

639.0 

638.0 

637.0 

634 .6 
634.0 

632.9 
631.O 
630.0 
630.0 
628.8 
628.0 

625.9 

621.7 

619.2 

614 .6 

608.7 

602.6 

596.3 

580.9 

562.6 

544.1 

512.5 

459.8 
407.0 

350.6 

309.8 

271.4 
239-3 

215.8 

189.1 

162.4 

134.5 
109.3 

97-6 

86.5 

75-2 

61.5 

51.6 
44.1 


639-0 

639.0 

638.0 

637.0 

634.6 
634.0 

632.9 
631.0 
630.0 
630.0 
628.8 
628.0 

625.9 

621.7 

619.2 

614.6 

608.7 

602.6 

596.3 

581.1 

562.6 

544.1 
513.5 

460.9 
409-0 
353-1 

312.4 
273-7 

240.4 

215.8 

189.1 

162.4 
134-5 
109-3 

97.6 

86.5 

75-2 

61.5 
51.3 
44.1 


0. 

0. 


15416.7 


637.0 

634.6 

634.0 

632.9 
631.0 
630.0 
630.0 
628.8 
628.0 

625.9 

621.7 

619.2 

614.6 

608.7 

602.6 

596.3 

581.1 

562.6 

544.1 
513.5 

460.9 
409.0 

353.1 

312.4 
273-7 

240.4 

215.8 

189.1 

162.4 

134.5 
109.3 

97.6 

86.5 
75-2 

61.5 
51-3 
44.1 
37-0 
29.0 

20.4 

15.4 

10.6 

9-1 

5-2 

1-3 

0. 

0. 


17497. 


639.0 

639-0 

638.0 

637.0 

634.6 
634  .0 

632.9 
631.0 
630.0 
630.0 
628.8 
628.0 

625.9 

621.7 

619.2 

614.6 

608.7 

602.6 

596.3 

581.1 

562.6 

544.1 
513.5 

460.9 
409-0 
353-1 

312.4 
273-7 

240.4 

215.8 

189.1 

162.4 

134.5 
109.3 

97.6 

86.5 

75-2 

61.5 
51-3 
44.1 


639-0 

639.0 

638.0 

637.0 

634 .6 
634.0 

632.9 
631.0 
630.0 
630.0 
628.8 
628.0 

625.9 

621.7 

619.2 

614.6 

608.7 

602.6 

596.3 

581.1 

562.6 

544.1 
513.5 

460.9 
409.0 
353-1 

312.4 
273-7 

240.4 

215.8 

189.1 

162.4 

134.5 
109.3 

97.6 

86.5 

75-2 

61.5 

51-3 

44.1 


639-0 

639.0 

638.O 

637.0 

634.6 

634.0 

632.9 
631.0 
630.0 
630.0 
628.8 
628.0 

625.9 

621.7 

619.2 

61 4 .6 

608.7 

602.6 

596.3 

581.1 

562.6 

544.1 
513.5 

460.9 
409.0 
353-1 

312.4 
273-7 

240.4 

215.8 

189.1 

162.4 

134.5 
109-3 

97.6 

86.5 

75.2 

61.5 

51.3 
44  .1 
37-0 
29.0 

20.4 

15.4 

10.6 

9.1 

5.2 

1.3 
0. 
0. 


17497. 


3? 

39 

38 

37 

34 


634.0 

632.9 
631.0 
630.0 
630.0 
628.8 
628.0 

625.9 

621.7 

619.2 

614 .6 

608.7 
602.6 

596.3 

581.1 
562.6 
544  .1 
513.5 

460.9 
409-6 
353-1 

312.4 
273 -7 
24o.4j 
215.8i 
189.1! 

162.4 
134. 5' 
109-3 

97-6 

86.5 
75-2 
6l  5 

51.3 

44.1 
37-0 
29.0 

20.4 

15.4 

10.6 
9-1 
5-2 

1.3 

0. 

0. 


17497. 


Fig.  A4 — Example  of  Vehicle-Sample  Density  Table,  M60  Tank-Engine 
Replacement-Rate  Output 
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FOR  OFFICIAL  USE  ONLY 


Usage 

Interval, 

Miles 

■e 

1 

1st 

Order 

2nd 

Order 

3rd 

Order 

n 

5th 

Order 

7th 

Order 

8th 

Order 

9t'n 

Order 

0-100 

0.003 

0. 

0. 

0. 

0. 

0. 

0, 

0, 

0, 

101-200 

0.003 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

201-300 

0.006 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0, 

301-400 

0.006 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

401-500 

0.005 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

501-600 

0.011 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

601-700 

0,002 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

701-800 

0.007 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

801-900 

0.005 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

901-1000 

0.008 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1001 -1100 

0.007 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1101 -1200 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0 

ILOI-I.3OO 

0.009 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

Oc 

1301-1400 

0.010 

0.002 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

l401-1. 500 

0.014 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

I5OI-I.6OO 

0.016 

0.003 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1601-1700 

0.028 

0.003 

0. 

0. 

0. 

0. 

0. 

0, 

0, 

1701-1800 

0.020 

0.002 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

1801-1900 

o.o4o 

0.005 

0. 

0. 

0. 

0. 

0. 

0. 

0 

1901-2000 

0.017 

0.007 

0.002 

0. 

0. 

0. 

0. 

0  . 

0. 

2001-2100 

0.033 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

2101-2200 

0.028 

0.006 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

2201-2300 

0.022 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0., 

2301-2400 

0.039 

0.011 

0.002 

0. 

0. 

0. 

0  . 

0. 

0. 

2401-2500 

0.039 

0.003 

0. 

0. 

0. 

0. 

0. 

0. 

0., 

2501-2600 

0.043 

0. 

0.003 

0. 

0. 

0. 

0. 

0. 

0. 

2601-2700 

0.023 

0.013 

0. 

0. 

0. 

0. 

0. 

0. 

0 

2701-2800 

0.032 

0.016 

0.004 

0. 

0. 

0. 

0. 

0. 

0 

2801-2900 

0.037 

0.004 

0. 

o.oo4 

0, 

0. 

0. 

0. 

0  . 

2901-3000 

0.020 

0.010 

0. 

0. 

0. 

0. 

0 

0. 

0. 

300.1-3100 

0.031 

0. 

0. 

0. 

0. 

0. 

0. 

0- 

0. 

3101-3200 

0.017 

0.013 

0. 

0. 

0. 

0. 

0  . 

0. 

0. 

3201-3300 

0.010 

0.016 

0. 

0. 

0. 

0. 

0. 

0 

0. 

3301-3400 

0.039 

0.010 

0. 

0, 

0. 

0. 

0. 

0. 

0 

3401-3500 

0.057 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

3501-3600 

0.017 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

3601-3700 

0.019 

0.014 

0. 

0. 

0. 

0. 

0,. 

0. 

0. 

3701-3800 

0.047 

0. 

0. 

0. 

0. 

0. 

0  . 

0. 

0. 

3801-3900 

0.027 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

3901-4000 

0. 

0. 

0.023 

0. 

0. 

0, 

0. 

0, 

0  . 

4001-4100 

0.038 

0.029 

0. 

0  . 

0. 

0. 

0. 

0 

0. 

4101-4200 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0„ 

4201-4300 

0.062 

0. 

0. 

0. 

0. 

0. 

0.. 

0. 

0, 

4301-4400 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4401-4500 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4501-4600 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0,. 

4601-4700 

0. 

0. 

0, 

0 

0. 

0. 

0. 

0. 

0. 

4701-4800 

0. 

0-. 

0, 

0. 

0. 

0. 

0, 

0. 

0. 

4801-4900 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0 

4901-5000 

0. 

0. 

0. 

0. 

0. 

0.  1 

0. 

0. 

0, 

Fig.  AS— Example  of  Rs/e  Replacement-Rate  Table,  M60  Tank-Engine 
Replacement-Rate  Output 
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FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


Usag 
Interval-, 
Miles 


fL  Replacement  Rate  for  Specific  Orders  of  Replacement 

0 

1st 

Order 

2nd 

Order 

3rd 

Order 

■» 

4th 

Order 

5th 

Order 

6th 

Order 

7th 

Order 

8th 

Order 

9th 

Order 

0.003 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.003 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.006 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.006 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.005 

0.002 

0. 

0. 

0. 

0. 

c. 

0. 

0. 

0.011 

0. 

0. 

0. 

0. 

0. 

0. 

0 

0. 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.006 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.005 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.008 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.006 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.008 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.010 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.013 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.015 

0.003 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.025 

0.003 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.017 

0,002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.034 

0.005 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.014 

0.007 

0.002 

0. 

0. 

0. 

0. 

0. 

0, 

0.027 

0.002 

0, 

0. 

0. 

c. 

0. 

0. 

c. 

0.022 

0.006 

0,002 

0. 

0. 

0. 

0. 

0. 

0. 

0.018 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.030 

0.011 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0.029 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0.031 

0. 

0.003 

0. 

0. 

0. 

0. 

0. 

0. 

C.C16 

0.013 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.022 

0,015 

0.004 

0. 

0. 

0. 

0. 

0. 

0. 

0.025 

0..004 

0. 

o.oo4 

0. 

0. 

0. 

0. 

0. 

0.014 

0.009 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.021 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.012 

0-012 

0. 

0. 

0. 

0. 

0. 

0. 

0- 

0.007 

0.015 

0. 

0. 

0, 

0. 

0. 

0. 

0. 

0.027 

0.009 

0, 

0. 

0. 

0. 

0. 

0. 

0. 

0.041 

0. 

0 

0. 

0. 

0. 

0. 

0. 

0. 

0.012 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.013 

0.013 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.033 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.019 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.023 

0. 

0. 

0. 

0. 

0. 

0. 

0.027 

0.027 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

0. 

0. 

0. 

0. 

0. 

0.049 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

0. 

0. 

0* _ 

0. 

0. 

0. 

0. 

_ 2-  . 

0. 

0. 

0. 

% 

Z 

Replacement  Rate 
For  All  Orders 
Of  Replacement 


0 

101 

201 

301 

401 

501 

6oi 

701 

801 

901 

1001 

1101 

1201 

1301 

l4ci 

1501 

1601 

1701 

1801 

1901 

2001 

2101 

2201 

2301 

2401 

2501 

2601 

2701 

2801 

2901 

3001 

3101 

3201 

3301 

3401 

3501 

3601 

3701 

3801 

3901 

4001 

4101 

4201 

4301 

4401 

4501 

4601 

4701- 

4801- 

4901- 


100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

16CO 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 
3900 
4000 
4ioo 
4200 
4300 
44oo 
4500 
4600 
4700 
4800 
4900 
50c  0 


0.003 

0.003 

0.006 

0.008 

0.006 

0.011 

0.002 

0.006 

0.005 

0.008 

0.006 

0.002 

0.008 

0.011 

0.013 

0.018 

0.028 

0.018 

0.039 

0.022 

0.028 

0.029 

0.019 

0.C43 

0.032 

0.034 

0.029 

0.040 

C.033 

0.023 

0.021 

0.025 

0.022 

0.037 

0.040 

0.012 

0.027 

0.033 

0.019 

0.023 

0.054 

0. 

0.049 

0. 

0. 

0 . 

0. 

0. 

0. 

0. 


Fig.  A6 — Example  of  Rt/0  and  Ra/o  Replacement-Rates  Table,  M60  Tank-Engine 
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FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


Usage 

Interval, 

Miles 

Cumulative  Rs  Replacement 

0 

Rate  for  All  Orders  of  Replacement 

Cumulative 

Ra  Replacement  Rate 
*  For  All  Orders 

Of  Replacements 

1st 

Order 

2nd 

Order 

3rd 

Order 

E 

5th 

Order 

6th 

Order 

7th 

Order 

6th 

Order 

'9th 

Order 

O-lOO 

0.003 

0. 

EM  " 

0. 

0. 

0. 

0. 

0. 

0. 

0.603 

101-200 

0.006 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.006 

201- 300 

0.012 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.012 

301-kOO 

o.ci8 

0.002 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.020 

1+01-500 

0.023 

0.004 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.026 

501-600 

0.034 

0.004 

C. 

0. 

0. 

0. 

0. 

0. 

0. 

0.037 

601-700 

0.036 

0.004 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.039 

701-300 

0.042 

0.C04 

0. 

0. 

0. 

0. 

0. 

c. 

0. 

0.045 

801-900 

0.C47 

0.004 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.050 

901-1000 

0.055 

0.004 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.058 

1001-1100 

0.061 

0.004 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.064 
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Fig.  A7 — Example  of  Cumulative  Rs/0  ord  R0/o  Replacement-Rates  Table,  M60 
Tank-Engine  Replacement-Rate  Output 
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DETAILED  DESCRIPTION 

The  Events  Rates  Routine  is  programmed  in  Fortran  IV  for  the  IBM  7040 
computer.  It  was  used  to  analyze  replacement  data  gathered  by  RAC  analysts 
for  RAC-T-460.1  Minor  modifications  would  be  required  in  order  to  process 
TAERS  data.  The  routine  has  two  phases:  the  first  selects  desired  basic  data 
and  writes  them  on  a  file  in  the  format  required  by  the  second  phase;  the  second 
phase  computes  rates. 

Phase  I 

As  shown  in  Fig.  A8,  for  Phase  I  the  computer  routine  selects  the  desired 
subsample(s)  of  equipment  from  the  equipment  file  and  certain  types  of  events 
from  the  events  file.  The  blackened  portions  of  Fig.  A8  show  the  final  results 


of  the  double  selection  process:  certain  types  of  events  occurring  in  the  selected 
equipment  subsample.  Figure  A9  shows  schematically  the  selection  process  as 
it  is  performed  by  the  computer. 

Input :  Phase  I  of  the  rates  calculation  requires  two  kinds  of  input:  hasic 
data  and  control  data. 

Basic  data:  Basic  data  are  in  two  files  on  separate  magnetic  tapes:  an 
events  file  and  an  equipment  file. 

(a)  Events  file  contains  one  record  per  block,  61  BCD  characters  per 
record,  in  ascending  equipment  number  within  ascending  event  number  overall, 
or  if  the  file  is  partitioned,  within  partition.  The  last  record  of  the  equipment 
sequence  in  the  last  event  of  the  file  or  of  a  partition  must  be  an  ENDE  record. 
The  record  format  of  basic  events  data  is  shown  in  Table  Al,  The  information 
in  parentheses  represents  the  application  of  the  format  to  RAC-T-4601  data. 

The  first  record  of  the  events  file  is  a  label  of  the  format  shown  in 
Table  A2. 

In  addition  to  the  label  and  the  events  data  records,  there  is  a  record 
called  ENDE  for  at  least  each  troop  unit  in  which  equipment  was  sampled.  The 
format  of  ENDE  is  shown  in  the  accompanying  tabulation. 
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Input 


Procsssing 


Output 


Fig.  A9 — Flow  Chart  Demonstrating  Computer  Selection  of  Equipment  Subsample 
and  Type  of  Event  from  Equipment  and  Events  Files 


TABLE  A1 

Record  Format  of  Events  Data 


Element 

Fortran 

name 

Card  columns 

Equipment  type  code  (tank  or  APC) 

— 

2 

Unit  code  (Bn) 

UN 

3,  4 

Equipment  identification  number  (last  4  digits  of 

USA  registration  number) 

RN 

8-11 

Equipment  age  at  event  (miles) 

A  EM 

27-31 

Equipment  age  at  event®  (days) 

AED 

32-35 

Event  type  code  (repair,  adjustment,  or  replacement) 

— 

44 

Event  order  (first,  second,  third,  etc.) 

— 

45 

Quantity  of  components  involved  in  the  event 

Q 

46-48 

Component  identification  number  (FSN) 

NFSN 

49-59 

Component  identification  number^  (RAC  No.  )c 

PN 

60,  61 

“Two  age  measures  are  permitted;  th;  second  (AED)  interpre'ed  as  chronological  age 
in  the  assignment  of  order  number  in  step  3  of  Phase  I  processing. 
bTwo  component  identification  numbers  are  permitted. 

CA  number  is  assigned  to  each  part  name  and  may  represent  more  than  one  FSN. 
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TABLE  A2 


Record  Format  of  Events  File  Label 


Element 

Card  columns 

*1/ 

i 

“00” 

3,  4 

“0000" 

8-11 

Date  file  was  made 

12-17 

Day 

12.  13 

Month 

14.  15 

Year 

16,  17 

Equipment  type  code 

18 

Data  type  code  2  for  events 

10 

Data  description 

20-43 

0\s 

49-61 

Element 

Fortran  name 

Card  columns 

Unit  code 

UN 

3-4 

“ENDE” 

ENDE 

8-11 

(b)  The  equipment  file  contains  one  record  per  block,  60  BCD  characters 
per  record  in  ascending  equipment  number  sequence  overall,  or  if  the  file  is 
partitioned,  within  partition.  The  last  record  of  a  sequence  must  be  ENDV. 

The  record  format  of  basic  equipment  data  is  shown  in  Table  A3. 

TABLE  A3 


Record  Format  of  Basic  Equipment  Data 


Element 

Fortran 

name 

Cord  columns 

Equipment  type  code 

— 

2 

Unit  code 

UN 

3,  4 

Equipment  identification  number 

RN 

8-11 

Equipment  age  when  last  seen  in  sample 

A  EM 

27-31 

Equipment  age  when  last  seen  in  sample0 

AED 

32-35 

Equipment  age  when  first  seen  in  sample 

ABM 

50-54 

Equipment  age  whei.  first  seen  in  sample0 

ABD 

55-58 

“Two  age  measures  are  permitted. 


The  first  record  of  the  equipment  file  is  a  label  of  the  format  of  the  events 
file  label  (Table  A2)  except  that  position  19  contains  a  “1”  for  equipment;  there 
are  also  the  same  set  of  ENDV  records  as  there  are  ENDE  records  for  the 
events  file. 

Control  data.  The  control  data  for  Phase  I  specify  program  control  words 
and  also  specify  for  each  job  the  events  and  the  equipment  subsample  (if  any) 
to  be  selected  from  the  basic  data  files.  Each  job  is  composed  of  at  least  two 
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data  blocks.  The  first  data  block  in  each  job  is  the  equipment  sample  or  sub¬ 
sample.  Each  remaining  data  block  in  the  job  is  a  specific  event  for  which  a 
rate  is  to  be  computed.  The  control  data  are  in  punched  cards  and  are  shown 
in  Table  A4. 

Phase  I  control  cards  are  used  in  the  following  sequence: 

1  Ends,  match,  blockstops 

2  Events  table,  ^  60  cards 

3  SWSUB 

4  SWSEQ 

5  SAMP 

6  SWSUBE 

7  SWRW 

8  NBLK 

9  Subsample  table,  s  500  cards 

10  VBLK 

11  M 

Only  one  card  1  is  used  per  run;  a  set  of  cards  2  to  11  is  used  for  each  job. 

Processing.  The  processing  of  Phase  I  consists  of  three  steps:  (a)  read¬ 
ing  control  data,  (b)  transferring  selected  equipment  records  from  the  basic 
equipment  file  to  the  output  file,  and  (c)  transferring  selected  event  records 
from  the  basic  events  file  to  the  output  file. 

Step  1  is  performed  only  once  per  job;  steps  2  and  3  are  performed  once 
for  each  event  in  the  job.  In  the  performing  of  step  3,  event-order  numbers 
are  assigned  on  the  basis  of  the  chronology  of  the  events:  the  first  observed 
event  is  always  numbered  1;  subsequent  events  are  numbered  consecutively  2, 
3,  .  . .,  up  to  9;  events  of  order  greater  than  9  are  ignored.  Chronology  is  de¬ 
termined  from  the  second  of  the  two  allowed  age  measures  (see  Table  Al). 

Output.  The  output  file  is  a  magnetic  tape  containing  the  selected  events 
and  equipment  records  in  the  record  formats  described  under  the  subsection 
“Input”  for  event  file  and  equipment  file,  except  that  the  equipment  number  is 
now  a  5-character  field  (the  additional  character  is  a  0  and  appears  in  position 
7  of  the  record).  The  tape  format  is  shown  in  Fig.  A 10.  The  accompanying 
tabulation  shows  the  format  for  nondata  records  used  in  the  tape. 


Record 

Positions 

V;  E;  Y;  Z 

1 

SAMP;  event  description 

1-54 

Stop  1;  2 

7-11 

Phase  II 

Phase  II  computes  rates  as  a  function  of  equipment  age  for  the  events  it 
receives  from  Phase  I.  Phase  II  can  compute  rates  for  two  kinds  of  events 
from  the  same  sets  of  events  data:  a  job-order  rate  and  a  replacement  rate. 
The  two  kinds  may  be  different  if  the  component  in  question  exists  on  the  equip¬ 
ment  in  numbers  >1;  in  this  circumstance  a  job  order  may  involve  the  replace¬ 
ment  of  0  to  n  (if  there  are  n  components  on  the  vehicle).  A  rate  may  also  be 
computed  for  two  different  age  measures.  Hence,  for  a  set  of  events  data,  four 
different  rates  versus  age  calculations  can  be  made.  The  size  of  the  unit  age 
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TABLE  A4 

Control  Doto  for  Phase  I 


FOR  OFFICIAL  USE  ONLY 


H  M  CO 

-  1  I 
7  ^  co  I 
I  —  —  LO 

CM 


I  I 

00  I/O 

CO 


CM  O 
00  CO  ** 

7  I  l 

I  ^  LO  CO 
'  CM  CO  CO 


CM  CM  CM  CM  CM 


CO  CM  H  w  < 


<  <  z  z  z 


o  ^  • 

uo  uo  vp 

I  l  7 

VO  CM  O  lO 
”  LO  O  CC 


Z  Z  2  ?, 


CO  0)  CO  O- 

5  .2  js  x 

Q  O 


EC 

CJ 

c 

o 

w 

E 

3= 

U 

B 

O 

cc 

w 

E 

3 

05 

H 

tfi 

o 

H 

o 

t£ 

■  “ 

u 

< 

co 

CJ 

<v 

s-> 

3 

a. 

P 

3 

O 

«- 

CL. 

E 

n 

3 

O 

> 

u 

«  O  * 
u  u  . - 
jg  cd  w 
•a  c  <d 

g/-  « 

,  »  -o 


-O  —  - 

__  — o  3—  . 

^  -  y 

E  o  H 

a  G  •< 

CC  «“*■ 

•  " 

O  c  60 


u  ®  £ 
CO  '  "*  «*■ 
WO 

•-  a  -o 
o)  o  e 
E;r  w 

3  ^ 

O  C  0) 

°  °  S 
-5  =  1 
l^O 

s  ^"S 

r  MJ  (« 

5  C  3 


-o 

_  C  _  _ 

3  W  3 

Q.  u  a 

1  «  g 

O  (j  o  - 


3  O  Cd 
-C  *3  _S 

T3 


cr  c  o 

<U  O  v> 


fee 

> 

> 

fee 

fe* 

J3 

W  > 

H 

«< 

C/3 

CM 

C/3 

Z  CJ  ^ 

CM 

Z 

a  a 

a 

LC  U  ~ 

o 

C/3 

C/3 

z  z 

z 

< 

O 

-J 

J 

J  J  u. 

u. 

(J 

Ul. 

U* 

z 

w  w 

w 

3* 

z 

03 

03 

CO  03  > 

> 

CO 

z 

z. 

CL 

CN  V  (j  y 

a.  3  EE  ° 

2  2  c  a  «  C 

W  .JO  fli 

_*  £  t  ti  „  E  E 

cj  b  n  a  H  s 

_o  «  a.  cl  a  z 

E  u 


c  «  u  •£ 

«-l  tU  fl) 

«-  Q.  Z  »*-> 

«  -2  o 

a.  E  __  * 

—  2  ^  ,a 

o  t:  c  « 

M  °  cfl 

£ 

a~  -a  °-  S  — 

.  i  C  h 

£  S  .£  »  2 
iZ  &  6  e- 


RAC-T-465 


FOR  OFFICIAL  USE  ONLY 


F 


FOR  OFFICIAL  USE  ONLY 


7 


3 


I  I 


Tf 


<— <  CO  (M  C'J 


E  .2 


E  .2 
s  — 


I  T> 


E 

•s-s 


JS  s 


S  *  r  - 

*  *•  S.  c 


v  i  .0 


41 


P  UJ 


CCZDCL 


CO  — <  CM 


>— •  CM  •  C-l 


E  a)  £ 

■S- Q.JS' 

2.  E 
.'T  «  oo 

W  C/5  O' 


£  *  * 
«  •:  S 


4>  s 

S  §-“ 


E  _2 


05 


(fi  4)  “■ 

-  «  = 

4/  «  O 


01  O  c 

03  W  O 

*-  « 

s  «  st 


-£  -C  p 
*  -  C 


60  ©  «_. 
c  ©  e 


4J  B  W 

c  «  O 

3  -S  JK 

g®  8 
°*  60. 
c  .£  o 
o  . 


"O  v 

■“  k 

w  o 


“  D  ffl 

0)  -C 

CO  £ 

_Q  k.  (U 

ai  — 


41  a 

S  -* 


c  E 
co  co 

sl: 

>.  _c 


«  w 

_  4> 

.5  "o 


cn 


£  — 
co  o- 


-  -o  « 
8  4)  E 

.a  1  .s- 

~o  o  © 
c  ^  cr 


.5  © 


=  —  W 
g  W  _0> 


5  o 

60  z 

a  .2 


4)  C  a 

Jg  5 

*  £  ■£ 


§-§- 


A  S-? 


•=  *5  .5  5  -C 

— •  o  3  “ 


-Q  O 

S  £ 

2  Ja 

c  E 


«  TO 


E  o 

3  w 


^  4)  , 

_e 
* 


—  ® 
3  CO 
oi  -o 

4)  U 
■£  *« 
«>  j§ 


c  o 

41  _ 

E  e 
a.  a> 
•p  E 
6-  « 
4>  (0 


O  « 

c  ^  c 
.2  2  .2 


o  2  >% 


—  co  z 


-Q  tT 
O  £ 


£  E  . 


3  .2 


W  w 

S  g-3  ^  :  SL i 

•-  i2~  a.  a>  c«  kE 


w  >  — 
a>  h 

5  -S 


05 

41 

HD 


C/5 

C/5 

CO 

C/5 

C/5 

> 

C/5 

c 

J 

2 

UJ 

CQ 

O 

CQ 

H 

p 

UJ 

CL 

P 

6* 

DC 

C/5 

C/5 

C/5 

oc 

►J 

< 

P 

fc* 

» 

< 

6* 

m 

CL 

ffl 

C/5 

C/5 

C/5 

C/5 

cn 

cn 

•  > 

"a. 

i 


o  ° 
2  *— • 


a 

C/5 


E 

co 

c/5 


> 

uj 


* 

41 

c c 


co 

CQ 


W 


E— 

Q 


UJ 


o 

-a 


E  « 


...  © 


dl  TO 

E  ° 


Q-  © 


<  H 

CO  _a 


RAC-T-465 


49 


FOR  OFFICIAL  USE  ONLY 


< 


FOR  OFFICIAL  USE  ONLY 


V 

SAMP 

Equipment 

STOP  2 

E 

Event  desci  iption 

Events 

STOP  1 

E 

Event  description 

Events 

STOP  1 

Y 

-  The  last  job  is  terminated 
by  Z  instead  of  Y. 


Fig.  A10 — Phase  I  Output  Tape  Layout  for  One  Job 


interval  may  be  anything  >0.  Phase  II  computes  only  one  kind  of  rate  for  one 
kind  of  age  measure  for  one  unit  age  interval  size  per  pass  oi  the  input  tape; 
however,  any  number  of  passes  of  the  tape  may  be  made  in  a  single  Phase  II 
run,  and  any  combination  of  the  three  rate-type  variables  may  be  changed  be¬ 
tween  passes. 

Input.  Phase  II  takes  two  kinds  of  input:  the  output  of  Phase  I  (described 
in  the  preceding  section)  and  control  data. 

The  control  data  for  Phase  II  specifies  program  control  words;  states  the 
study  number,  program  name,  and  date;  and  defines  the  maximum  number  of 
age  intervals  to  be  considered,  the  age-interval  size,  the  type  of  age  measure 
to  be  used,  the  kind  of  event  (job  order  or  quantity),  and  Fortran  format  state¬ 
ments  for  reading  the  input  appropriate  to  the  specified  kinds  of  rate  and  age 
measure.  The  control  data  are  in  punched  cards  as  shown  in  Table  A5. 

The  first  pass  requires  control  cards  1  to  11,  in  sequence.  To  make 
another  pass  with  changed  event  type  only,  cards  numbered  12,  9,  JO,  and  11— in 
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TABLE  A5 

Control  Data  for  Phase  II 


Data 


Fortran 

name 


Description 


Cods* 


Charoctari 

Card 

Typ.0 

Quontlty 

number 

Card 

columns 


Slope 

ST0P1 

STOP1  is  the  word  in  the  equipment  num- 

A 

5 

1 

11-15 

ST0P2 

ber  field  indicating  the  end  of  the  event 
ST0P2  is  the  word  in  the  equipment  num- 

A 

5 

1 

16-20 

ber  field  indicating  the  end  of  the  equip¬ 
ment  sample  or  subsample 

Study  number 

STUDY 

RAC  study  number 

A 

6 

2 

11-16 

Program  name 

PROG 

Name  of  computer  program 

A 

36 

2 

17-52 

Maximum  age  interval 

YMAX 

Age  interval  number  containing  the  great- 

N 

3 

2 

53-55 

number 

ZMAX 

eat  age  that  will  be  considered  in  the 
calculation;  events  occurring  in  later 
age  intervals  are  ignored  (usually  aet  at 
50  to  keep  an  output  matrix  on  one  page) 

N 

3 

2 

56-58 

Date 

DATE 

Day,  month,  and  year  of  calculation 

A 

2 

3 

11-12 

A 

2 

3 

13-14 

A 

2 

3 

15-16 

Abbreviated  general  info 

CRUN 

Abbreviated  statement  of  study,  program 

A 

24 

4 

11-34 

name,  and  date  (printed  at  top  of  output 
p*g*») 

Data  type  definitions 

E 

Definition  of  control  records  on  the  input 

E  events 

A 

1 

5 

11 

V 

tape  that  designate  whether  the  data 

V  equipment 

A 

1 

5 

22 

Y 

following  are  events  data  or  equipment 

Y  new  job  coming 

A 

1 

5 

44 

Z 

data,  and  whether  another  job  follows 
the  one  just  ended  or  there  sre  no  more 
jobs 

Z  no  more  job* 

A 

1 

5 

44 

Run  control  definition* 

NEWS 

Word*  that  tell  whether  another  pan  of  the 

A 

4 

6 

21-24 

NEWR 

input  tape  is  to  be  made,  sod  if  one  is, 
whether  it  will  be  with  a  new  age  seg¬ 
ment  (“and  a  new  event  type*  is  an 
option  available  here)  or  just  a  new 

A 

4 

6 

31-34 

event  type 

11-15 

Age  segment 

S 

Age  interval  size  and  name  of  type  of  age 

N 

5 

STYP 

measure 

A 

6 

1 

16-21 

Age  format 

FMTV 

Fortran  format  atatement  for  reading  age 

A 

30 

8 

11-40 

field  containing  age  in  the  specified 

measure 

Event  type 

ETYP 

Designates  event  type  ns  “job  order*  or 

1  JO 

A 

6 

9 

11-16 

“quantity" 

2  Q 

N 

1 

9 

19 

Event  description  format 

FWTE1 

Fortran  format  statement  for  reading  event 

A 

30 

10 

11-40 

description 

Event  format 

FMTE2 

Fortran  format  atatement  for  reading 

A 

30 

11 

11-40 

events 

Run  control 

NFLD 

Word  telling  the  program  whether  to  make 

NEWS  new  age 

A 

4 

12 

8-11 

another  pass  and  if  ao  what  parameters 

segment 

to  change 

NEtR  new  event 

type 

ENDJ  end  of  run 

"A,  alphameric;  N,  numeric. 
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that  sequence— are  placed  after  card  11  of  the  preceding  pass.  To  make  another 
pass  with  changed  event  type  and/or  changed  age  segments,  cards  numbered  12, 
7,  8,  9,  10,  and  11— in  that  sequence— are  placed  after  card  11  of  the  preceding 
pass.  To  end  the  run,  card  12,  containing  ENDJ,  is  placed  after  card  11  of  what 
is  desired  to  be  the  last  pass. 

Processing.  The  processing  of  Phase  II  occurs  in  two  distinct  steps  as 
shown  in  Fig.  All.  In  Step  1,  events  and  equipment  exposures  to  event  occur¬ 
rences  are  counted  for  each  age  interval  of  equipment  exposure.  In  Step  2  these 
counts  are  arithmetically  manipulated  to  produce  various  types  of  events  rates. 


Fig.  All— Flow  Chart  Outlin*  of  Phoso  II 
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Step  1.  Step  1  operates  by  first  reading  into  core  memory  the  complete 
(==  1000  records)  equipment  sample  or  sabsample  file  for  the  job.  It  then  reads 
in  the  events  for  which  the  rate  is  to  be  calculated  for  the  sample  or  subsample. 
Having  read  in  all  the  data  for  an  event,  it  counts  events  E^  and  equipment  ex¬ 
posures  Vjj  for  each  age  interval  j  and  for  each  failure  order  i ,  in  the  following 
manner: 

(1)  An  event  record  (equipment  number  Ne,  equipment  age  when  event  oc¬ 
curred  Ae,  and  event  order  I )  is  noted. 

(2)  An  equipment  record  (equipment  number  N„  ,  equipment  age  A„  when  last 
observed  in  sample,  and  equipment  age  when  first  seen  in  sample)  is  noted. 

(a)  If  N„  <  Ne  the  item  is  regarded  as  having  experienced  none  of  the 
events  in  question,  and  the  equipment  counts  V,j  are  all  augmented  by  1  for  i  =  1, 
•  •  • »  9 ,  and  i  =  Ji  >•••  J 2  > 
where 


J]  =  (B^/s)  +  1  truncated  to  nearest  lower  integer, 
J2  =  (A„/s)  truncated  to  nearest  lower  integer. 


and  by 

l  J  !  —  (By/sjl  for  j  -  J  !  -  1. 

and  by 

lA„/S  -  I2I  ,ori  =  J2  +  1; 

the  process  continues  at  2  with  the  next  equipment  record. 

(b)  If  Nu  =  N£  the  event  count  E,j  for  i  =1 ,  j  =  J 3 ,  where  J3  =  (Ae/s )  +  1 
truncated  to  nearest  lower  integer,  is  augmented  by  1  (unless  Ae>  XV1  in  which 
case  the  event  is  ignored),  and  the  equipment  count  V()  for  i  -l ,  j  =  Ji ,  ...,  J3  is 
augmented  by  1,  and  for  j  =  Ji  -  1  by  [,  J 1  -  (B„/'s)],  and  for  j  =  J3  +  1  by 

[(Vs  )  -  J3  ];  now  the  next  event  is  read,  the  event  and  equipment  exposure  are 
counted  as  just  described  if  the  event  occurred  on  the  present  item;  when  it  did 
not,  2a  is  executed  except  that  i  is  limited  to  i  >  highest  order  event  observed 
for  the  item. 

(c)  If  N„  >  Ne,  the  event  is  regarded  as  having  occurred  to  an  item  not  in 
the  sample  and  is  ignored;  the  next  event  is  read,  and  the  process  beginning  at 
2a  (not  2)  is  repeated. 

Step  2.  Step  2  operates  on  the  counts  made  in  step  1.  The  Rs/e  rates  are 
computed  directly  from 

R(s/e)ij  =  Eij/Vij’ 

the  Rs/„  rates  are  computed  by 

R(s/o)ij  =  Kij  Tij  ’ 

which  is  specified  by 


=  1 


n-l 
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and  Ra/g  rates  are  computed  by 

R(a/o)i 

the  cumulative  rates  are  simply 

R(s/o)i/c 

and 

R(a/o)jc 

Output.  The  output  of  Phase  II  is  a  magnetic  tape  from  which  a  six-page 
listing  is  printed  for  each  part  analyzed  according  to  a  given  type  of  event  and 
a  usage  interval  of  a  given  type  and  size.  The  format  and  a  sample  of  the 
printed  output  are  shown  in  Figs.  A2  to  A7  in  the  first  section  of  this  appendix. 

Three  notes  on  interpretation  of  out  put  are  in  order: 

(a)  Zeros  are  printed  when  the  rate  is  0  and  when  no  equipment  exposure 
occurred  during  the  interval.  The  former  meaning  applies  only  if  there  was 
equipment  exposure  during  the  usage  interval. 

(b)  Event  order  numbers  have  their  intended  meanings  only  when  the 
complete  history  of  the  event  in  the  sample  is  known  (i.e.,  only  when  all  events 
the  sample  has  experienced  since  issue  are  known).  This  is  detectable  by  ex¬ 
amining  the  equipment  count  (V)  page  and  knowing  the  sample  population:  if  V,] 
is  equal  to  the  sample  population  for  i  >2  and  if  decreases  monotonically 
with  increasing  j,  the  basic  data  for  the  sample  is  regarded  as  containing  a 
complete  history  of  the  event.  If  neither  or  only  one  of  these  conditions  holds, 
the  basic  data  for  the  sample  are  regarded  as  not  containing  a  complete  history 
of  the  event.  Ra/0  is  a  valid  rate  for  events  with  incomplete  histories.  Cumu¬ 
lative  Ra/0is  also  valid  if  the  age  intervals  in  which  the  sample  is  present  are 
contiguous  and  begin  at  age  0. 

(c)  The  meaning  of  event  order  is  also  obscured  in  replacement  rates  for 
parts  that  are  present  on  the  equipment  in  numbers  >  1.  A  replacement  job  or¬ 
der  may  not  involve  the  replacement  of  all  of  them.  In  this  situation  the  Ra/o 
rate  is  valid;  as  in  the  case  of  incomplete  equipment  histories  the  cumulative 

R  a/0  rate  is  valid  only  if  the  age  intervals  in  which  the  sample  is  present  are 
contiguous  and  begin  at  age  0. 


*  R(s/o)ii> 


~  k^i  R<s/o)ik 
i 

=  Rt“/o)k . 
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Appendix  B 

REPLACEMENT  RATES  FOR  SELECTED  M60  TANK  AND 
M113  A  PC  REPAIR  PARTS 


Tables 


BI.  FSNs  of  Tank  Repair  Parts  Studied 

For  M60  Tanks  in  USAREUR,  Based  on  Miles  of  Operation 

B2-B18.  Replacement  Rates  on  M60  Tanks  in  USAREUR 
B2.  For  Road  and  Idler  Wheel  Arms 
B3.  For  Batteries 
B4.  For  Engines 
B5.  For  Generators 
B6.  For  Final  Drive  Hubs 
B7.  For  Link  Assemblies 
B8.  For  Fuel  Injector  Nozzles 
B9.  For  Fuel  Injection  Pumps 
BIO.  On  Starter  Relays 
Bll.  For  Shock  Absorbers 
B12.  For  Track  Shoes 
B13.  For  Sprockets 
B14.  For  Starters 
B15.  For  Transmissions 
B16.  For  Traverse  Gear  Boxes 
B17.  For  Superchargers 
B18.  For  Road  and  Idler  Wheels 

For  M60  Tanks  in  USAREUR,  Based  on  Months  In  Service 

B19-B35.  Replacement  Rates  on  M60  Tanks  in  USAREUR 
B19.  For  Road  and  Idler  Wheel  Arms 
B20.  For  Batteries 
B21.  For  Engines 
B22.  For  Generators 
B23.  For  Final  Drive  Hubs 
B24.  For  Link  Assemblies 
B25.  For  Fuel  Injector  Nozzles 
B26.  For  Fuel  Injection  Pumps 
B27.  For  Starter  Relays 
B28.  For  Shock  Absorbers 
B29.  For  Track  Shoes 
B30.  For  Sprockets 
B31.  For  Starters 
B32.  For  Transmissions 
B33.  For  Traverse  Gear  Boxes 
B34.  For  Superchargers 
B35.  For  Road  and  Idler  Wheels 

For  M60  Tanks  in  3d  Armd  Div,  Based  on  Miles  of  Operation 

B36-B40.  Replacement  Rates  on  M60  Tanks  in  3d  Armd  Div 
B36.  For  Engines 
B37.  For  Trade  Shoes 
B38.  For  Sprockets 
B39.  For  Starters 
B40.  For  Road  and  Idler  Wheels 
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For  M60  Tanks  in  1st  Bn,  33d  Armor,  Based  on  Miles  of  Operation 


J41-B45.  Replacement  Rates  on  M60  Tanks  in  1st  Bn,  33d  Armor 

B41.  For  Engines  98 

B42.  For  Track  Shoes  100 

B43.  For  Sprockets  102 

B44.  For  Starters  103 

B45.  For  Road  and  Idler  Wheels  105 

B46.  FSNs  of  M113  APC  Repair  Parts  Studied  106 

For  M113  APCs  in  USAREUR,  Based  on  Miles  of  Operation 

B47-B62.  Replacement  Rates  on  M113  APCs  in  USAREUR 

B47.  For  Batteries  107 

B48.  For  Ignition  Coils  108 

B49.  For  Differentials  109 

B50.  For  Distributors  110 

B51.  For  Engines  111 

B52.  For  Track  Pads  112 

B53.  For  Radiators  113 

B54.  For  Road  Wheel  Hub  Seals  114 

B55.  For  Shock  Absorbers  115 

B56.  For  Track  Shoes  116 

B57.  For  Spark  Plugs  117 

B58,  For  Sprockets  118 

B59.  For  Starters  119 

B60.  For  Transmissions  120 

B61.  For  Idler  Wheels  121 

B62.  For  Road  Wheels  122 

For  M113  APCs  in  USAREUR,  Based  on  Months  in  Service 

B63-B78.  Replacement  Rates  for  M113  APCs  in  USAREUR 

B63.  For  Batteries  123 

B64.  For  Ignition  Coils  124 

B65.  For  Differentials  124 

B66.  For  Distributors  125 

B67.  For  Engines  126 

B68.  For  Track  Pads  127 

B69.  For  Radiators  128 

B70.  For  Road  Wheel  Hub  Seals  129 

B71.  For  Shock  Absorbers  130 

B72.  For  Track  Shoes  131 

B73.  For  Spark  Plugs  .  132 

B74.  For  Sprockets  133 

B75.  For  Starters  134 

B76.  For  Transmissions  135 

B77.  For  Idler  Wheels  136 

B78.  For  Road  Wheels  137 

For  M113  APCs  in  24th  Inf  (Mech)  Div,  Based  on  Miles  of  Operation 

B79-B90.  Replacement  Rates  for  M113  APCs  in  24th  Inf  (Mech)  Div 

B79.  For  Batteries  138 

B80.  For  Distributors  '  140 

B81.  For  Engines  142 

B82.  For  Track  Pads  144 

B83.  For  Road  Wheel  Hub  Seals  146 

B84.  For  Shock  Absorbers  148 

B85,  For  Track  Shoes  150 

B86.  For  Spark  Plugs  152 

B87.  For  Sprockets  154 

B88.  For  Starters  156 

B89.  For  Idler  Wheels  158 

B90.  For  Road  Wheels  160 
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This  appendix  presents  tabular  summaries  of  the  Ra/()  replacement-rate 
information  processed  by  the  computer  routine  described  in  App  A. 

Tables  in  the  first  half  of  this  appendix  provide  mortality  rates  for  M60 
tanks;  tables  in  the  latter  half  deal  with  Ml  13  APCs.  Table  Bl,  the  first  of  a 
group  (Tables  Bl  to  B45)  dealing  with  M60  tanks,  presents  the  official  nomen¬ 
clature  of  each  M60  tank  repair  pa  rt  studied  and  lists  all  the  FSNs  that  were 
included  in  calculating  the  number  of  events  that  occurred  for  each  repair  part. 
Table  B46  gives  similar  information  for  M113  APCs.  Replacement -rate  data 
for  M60  tanks  are  provided  in  Tables  B2  to  B46  and  for  M113  APCs  in  Tables 
B47  to  B90.  In  the  titles  of  these  tables  the  official  nomenclatures  of  the  re¬ 
pair  parts  have  been  paraphrased  in  order  to  make  the  titles  easier  to  read. 

The  replacement  rates  shown  in  the  last  two  columns  of  Tables  B2  to  B45 
and  B47  to  B90  represent  both  the  principal  output  of  the  computer  routine  de¬ 
scribed  in  App  A  and  the  principal  input  to  the  Least  Squares  Statistical  Routine 
discussed  in  App  C.  Although  the  output  from  the  first  routine  could  be  input 
directly  into  the  second  routine  without  intermediate  printouts,  the  unsmoothed 
mortality  data  obtained  from  the  Events  Rates  Program  are  frequently  of  con¬ 
siderable  interest  in  reliability  and  maintainability  studies.  For  this  reason— 
and  in  order  to  illustrate  the  kinds  of  analyses  conducted  during  the  develop¬ 
ment  of  the  forecasting  methodology— replacement -rate  information  is  pre¬ 
sented  in  considerable  detail  in  this  appendix. 

Various  types  of  replacement-rate  data  are  provided: 

(a)  Rfl/o  rates  presented  are  based  on  two  usage  measures,  miles  of  opera¬ 
tion  and  months  of  service.  For  the  selected  USAREUR  M60  tank  and  Ml  13 
APC  repair  parts  analyzed,  the  tables  showing  rates  based  on  100-mile  usage 
intervals  are  immediately  followed  by  tables  based  on  1-month  usage  intervals. 

(b)  Each  App  B  mortality  table  contains  two  types  of  Ra/0  rates,  one  based 
on  the  quantity  of  parts  replaced  and  a  second  based  on  the  number  of  mainte¬ 
nance  actions.  Previous  sections  of  this  paper  have  emphasized  rates  calcu¬ 
lated  on  the  former  basis  because  supply  analysts  are  more  concerned  with  the 
number  of  parts  replaced  than  with  the  number  of  times  parts  are  replaced. 

The  R a/o  rates  indicating  the  frequency  of  maintenance  actions  have  been  in¬ 
cluded  because  of  their  importance  in  vehicle  reliability  analysis.  When  only 
one  repair  part  of  a  given  type  is  used  on  each  vehicle  per  maintenance  action, 
the  two  rates  are  identical. 

(c)  In  order  to  illustrate  the  calculation  of  rates  at  different  organiza¬ 
tional  levels,  rate  tables  were  included  for  selected  M60  tank  repair  parts  at 
division  and  battalion  level  and  for  selected  Ml  13  APC  repair  parts  at  division 
level.  To  offset  the  marked  decrease  in  vehicle  sample  size  at  the  lower  or¬ 
ganizational  levels  it  is  frequently  desirable  to  increase  the  length  of  the  usage 
interval.  For  comparative  purposes  Tables  B41  to  B45  and  B79  to  B90  present 
Rfl/0  rates  computed  on  the  basis  of  each  100  miles  and  each  500  miles  of  operation. 
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M60  TANKS 


1  ABLE  B1 

FSNs  of  M60  Tank  Repair  Parts  Studied 


Official  nomenclature  of  part 

FSN 

Official  nomenclature  of  part 

FSN 

Arm  assemblies,  road  and  idler 

2530-678-3147 

Pump,  metering,  fuel  injection 

2910-473-8003 

wheel 

2530-678-3148 

2910-783-7063 

2530-678-3149 

Relay,  starter,  modification  kit 

2920-897-6732 

2530-678-3150 

Shock  absorber,  direct  action 

2540-690-2756 

2530-678-3151 

Shoe  assembly,  rubber  track 

2530-337-6969 

2530-678-3152 

Sprocket,  final  drive 

2530-318-0229 

2530-678-3157 

Starter  assembly,  engine 

2920-678-4679 

Battery,  storage 

6140-057-2554 

electrical 

2920-710-1752 

Engine  assembly 

2815-679-4963 

2920-796-2616 

2815-856-4996 

Transmission  assembly 

2520-333-3522 

Generator  assembly,  engine 

2920-607-2623 

2520-649-8542 

accessory 

2920-786-1175 

2520-670-5379 

2920-830-6660 

2520-774-8333 

Hub,  sprocket,  final  drive 

2530-736-4134 

Traverse  gear  box  assembly 

2520-621-9567 

Link  assembly,  track  adjusting 

2530-602-5738 

Turbosupercharger,  engine 

2990-678-4677 

2530-602-5739 

assembly 

2990-678-4078 

Nozzle,  fuel  injector 

2910-707-8784 

Wheels,  road  and  compensating 

2.530-678-4133 

idler 

2530-784-9292 
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IN  USAREUR,  BASED  ON  MILES  OF  OPERATION 

TABLE  B2 

Replacement  Rates  for  Rood  and  Idler  Wheel  Arms  on  M60  Tanks  in  USAREUR 


1  I . , 

Quontity  of: 

Ra/  replacement  rote  for: 

Usage 

interval, 

miles 

Vehicles 

observed 

Mainte* 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaci 

0-100 

329.0 

0 

0 

0.000 

0.000 

101-200 

329.0 

0 

0 

0.000 

0.000 

201-300 

331 .2 

0 

0 

0.000 

0.000 

301-400 

341.3 

1 

1 

0 .003 

0.003 

401-500 

370.9 

0 

0 

0.000 

0.000 

501-600 

4i4.0 

0 

0 

0.000 

0.000 

601-700 

469-9 

0 

0 

0.000 

0.000 

781-800 

152.5 

2 

2 

0.004 

0.004  . 

801-900 

546.2 

1 

1 

0.002 

0.002 

901-1000 

567.0 

2 

2 

o.oo4 

0.004 

1001-1100 

579.6 

1 

1 

0.002 

0.002 

1101-1200 

593-0 

4 

4 

0.007 

0.007 

1201-1300 

598.4 

1 

1 

0.002 

0.002 

1301-1400 

603.8 

2 

2 

0.003 

0.003 

1401-1500 

607.7 

0 

c 

0.000 

0.000 

1501-1600 

607.0 

2 

2 

0.003 

0.003 

1601-1700 

607.4 

1 

2 

0.002 

0.003 

1701-1800 

602.6 

1 

1 

0.002 

0.002 

1801-1900 

596-3 

3 

3 

0.005 

0.005 

1901-2000 

581.1 

5 

7 

0.009 

0.012 

2001-2100 

562.6 

1 

1 

0.002  i 

0.002 

2101-2200 

544.1 

4 

5 

0.007 

0.009 

2201-2300 

513.5 

3 

3 

0.006 

0.006 

2301-2400 

46o.9 

0 

0 

0.000 

0.000 

2401-2500 

409.0 

4 

4 

0.010 

0.010 

2501-2600 

353.1 

2 

2 

0.006 

0.006 

2601-2700 

312.4 

4 

4 

0.013 

0.013 

2701-2800 

273.7 

1 

12 

0.004 

0.044 

2801-2900 

240.4 

0 

0 

0.000 

0.000 

2901-3000 

215.8 

1 

1 

0.005 

0.005 

3001-3100 

189.1 

1 

1 

0.005 

0.005 
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60 


Replacement  Rates  tor  Batteries  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Rg/a  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-100 

329.0 

0 

0.000 

0.000 

101-200 

329.0 

0.006 

0.006 

201-300 

331.2 

0.006 

0.006 

301-400 

341.3 

1 

0.C03 

0.003 

401-500 

370.9 

0.008 

0.011 

501-600 

4l4.C 

0.005 

0.029 

601-700 

469-9 

0.002 

0.002 

701-800 

512-5 

0 

0.000 

0.000 

801-900 

546.2 

0.002 

0.002 

901-1000 

567.0 

0.005 

0.007 

1001-1100 

579-6 

0.003 

0.005 

1101-1200 

593-0 

1 

1 

0.002 

0.003 

1201-1300 

598.4 

4 

10 

0.007 

0.017 

1301-1400 

603.8 

0 

0 

0.000 

0.000 

1401-1500 

607-7 

5 

0.003 

0.008 

1501-1600 

607.0 

4 

0.005 

0.007 

1601-1700 

607.4 

0.003 

0.010 

1701-1800 

602.6 

0.003 

0.003 

1801-1900 

596.3 

0.002 

0.002 

1901-2000 

581.1 

5 

0.007 

0.009 

2001-2100 

562.6 

5 

12 

0.009 

0.021 

2101-2200 

544.1 

3 

8 

0.006 

0..015 

2201-2300 

513.5 

1 

2 

0.002 

0.004 

2301-2400 

460.9 

3 

9 

0.007 

0.020 

2401-2500 

409.0 

1 

1 

0.002 

0.002 

2501-2600 

353.1 

0 

0 

0.000 

0.000 

2601-2700 

312.4 

1 

2 

0.003 

0.006 

2701-2800 

273-7 

3 

15 

0.011 

0.055 

2801-2900 

240.4 

3 

3 

0.012 

0.012 

2901-3000 

215.8 

0 

0 

0.000 

0.000 

3001-3100 

189.I 

1 

1 

0.005 

0.005 
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TABLE  B4 


Replacement  Rates  (or  Engines  on  M60  Tanks  in  USAREUR 


Usage 

Interval, 

miles 

Vehicles 

observed 

Quantity  of: 

^0/0  replacement  r°te  (or: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1OO 

fa39-0 

2 

2 

0.003 

101-200 

639-0 

2 

2 

0.003 

y  ;  1 

201-300 

638.0 

4 

4 

0.006 

301-400 

637.0 

5 

5 

0.008 

401-500 

634.6 

4 

4 

0.006 

501-600 

634.0 

7 

7 

0.011 

601-700 

632.9 

1 

1 

0.002 

701-800 

631.0 

4 

4 

0.006 

0.006 

801-900 

630.  c 

3 

3 

0.005 

0.005 

901-1000 

630.0 

5 

5 

0.008 

0.008 

1001-1100 

628.8 

4 

4 

0.006 

0.006 

1101-1200 

628.0 

1 

1 

0.002 

0.002 

1201-1300 

625.9 

5 

5 

0.008 

0.008 

1301-1400 

621.7 

7 

7 

0.011 

0.011 

11+01-1500 

619.2 

8 

8 

0.013 

0.013 

1501-1600 

614.6 

11 

11 

0.018 

0.018 

1601-1700 

608.7 

17 

l7 

0.028 

0.028 

1701-1800 

602.6 

11 

11 

0.018 

0.018 

1801-1900 

596.3 

23 

23 

0.039 

0.039 

1901-2000 

581.1 

13 

13 

0.022 

0.022 

2001-2100 

562.6 

16 

16 

0.028 

0.028 

2101-2200 

544.1 

16 

16 

0.029 

0.029 

2201-2300 

513-5 

10 

10 

0.019 

0.019 

2301-21+00 

460.9 

20 

20 

0.043 

0.043 

21+01-2500 

409.0 

13 

13 

0.032 

0.032 

2501-2600 

353-1 

12 

12 

0.034 

0.034 

2601-2700 

312.4 

9 

9 

0.029 

0.029 

2701-2800 

.  273.7 

•■11 

11 

0.040 

0.040 

2801-2900 

24o.4 

8 

8 

0.033 

0.033 

2901-3000 

2]  5.8 

5 

5 

0.023 

0.023 

3001-3100 

I89.I 

4 

4 

0.021 

0.021 

3101-3200 

162.4 

4 

4 

0.075 

0.025 

3201-3300 

134.5 

3 

3 

0.022 

0.022 

3301-31+00 

109.3 

4 

4 

0.037 

0.037 

3401-3500 

97.6 

4 

4 

0.041 

0.041 

3501-3600 

86.5 

1 

1 

0.012 

0.012 

3601-3700 

75-2 

2 

2 

0.027 

0.027 

3701-3800 

61.5 

2 

2 

0.033 

0.033 

3801-3900 

51.3 

1 

1 

0.019 

0.019 

3901-4000 

44.1 

1 

1 

0.023 

0.023 

4001-4100 

37-0 

2 

2 

0.054 

0.054 

4101-4200 

29.0 

0 

0 

0.000 

0.000 

4201-4300 

20.4 

1 

1 

0.049 

0.049 
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TABLE  B5 

Replacement  Rates  for  Generators  on  M60  Tanks  in  USAREUR 
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TABLE  B6 

Replacement  Rates  for  Final  Drive  Hubs  on  M60  Tanks  in  USAREUR 
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TABLE  B7 


Replacement  Rates  for  Link  Assemblies  on  M60  Tanks  in  USAREUR 


Usoge 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Ro/o  replacement  rote  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-100 

329.0 

1 

1 

0.003 

0.003 

101-200 

329.0 

0 

0 

0.000 

0.000 

201-300 

331.2 

0 

0 

0.000 

0.000 

301-400 

341.3 

0 

0 

0.000 

0.000 

401-500 

370.9 

0 

0 

0.000 

0.000 

501-600 

4l4.0 

4 

4 

0.010 

0.010 

601-700 

469.9 

3 

3 

0.006 

0.006 

701-800 

512.5 

0 

0 

0.000 

0.000 

801-900 

546.2 

0 

0 

0.000 

0.000 

901-1000 

567.0 

1 

1 

0.002 

0.002 

1001-1100 

579-6 

1 

1 

0.002 

0.002 

1101-1200 

593-0 

0 

0 

0.000 

0.000 

1201-1300 

598.4 

0 

0 

0.000 

0.000 

1301-1400 

603.8 

2 

2 

0.003 

0.003 

1401-1500 

607.7 

1 

1 

0.002 

0.002 

1501-1600 

607.O 

1 

1 

0.002 

0.002 

1601-1700 

607.4 

1 

1 

0.002 

0.002 

1701-1800 

602.6 

2 

2 

0.003 

0.003 

1801-1900 

596.3 

2 

2 

0.003 

0.003 

1901-2000 

581.1 

4 

5 

0.007 

0.009 

2001-2100 

562.6 

3 

3 

0.005 

0.005 

2101-2200 

544.1 

3 

3 

0.006 

0.006 

2201-2300 

513-5 

3 

4 

0.006 

0.008 

2301-2400 

460.9 

4 

5 

0.009 

0.011 

2401-2500 

409.0 

3 

3 

0.007 

0.007 

2501-2600 

353-1 

2 

3 

0.006 

0.008 

2601-2700 

312.4 

2 

3 

0.006 

0.010 

2701-2800 

273-7 

1 

1 

0.004 

0.004 

2801-2900 

240.4 

0 

0 

0.000 

0.000 

2901-3000 

215.8 

2 

2 

0.009 

0.009 

3001-3100 

189.I 

1 

1 

0.005 

0.005 

3101-3200 

162.4 

1 

1 

0.006 

0.006 
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TABLE  B8 


Replacement  Rates  for  Fuel  Injector  Nozzles  on  M60  Tanks  in  USAREUR 


RAC-T-465 
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TABLE  B9 


Replacement  Rates  for  Fuel  Injection  Pumps  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

f?0/0  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Ports  replaced 

O-lOO 

329.0 

0 

0 

0.000 

0.000 

101-200 

329.0 

1 

1 

0.003 

0.003 

201-300 

331.2 

0 

0 

0.000 

0.000 

301-400 

341.3 

0 

0 

0.000 

0.000 

401-500 

370.9 

1 

1 

0.003 

0.003 

501-600 

4l4.0 

2 

2 

0.005 

0.005 

601-700 

469.9 

2 

2 

0.004 

0.004 

701-800 

512.5 

0 

0 

0.000 

0.000 

801-900 

546.2 

3 

3 

[.,  r  i 

0.005 

901-1000 

567.0 

2 

2 

1*  *: 

0.004 

1001-1100 

579-6 

2 

2 

0.003 

0.003 

1101-J.200 

593-0 

1 

1 

0.002 

0.002 

1201-1300 

598.4 

3 

3 

0.005 

0.005 

1301-1400 

603.8 

4 

4 

0.007 

0.007 

1401-1500 

607.7 

4 

4 

0.007 

0.007 

1501-1600 

607.0 

11 

11 

0.018 

0.018 

1601-1700 

607.4 

10 

10 

0.016 

0.016 

1701-1800 

602.6 

7 

7 

0.012 

0.012 

1801-1900 

596.3 

5 

5 

0.008 

0.008 

1901-2000 

581.1 

4 

4. 

0.007 

0.007 

2001-2100 

562.6 

3 

3 

v 

0.005 

2101-2200 

544.1 

13 

13 

0.024 

2201-2300 

513.5 

3 

0.006 

0.006 

2301-2400 

460.9 

3 

0.007 

0.007 

2401-2500 

409.0 

2 

0.005 

0.005 

2501-2600 

353-1 

3 

0.008 

0.008 

2601-2700 

312.4 

2 

0.006 

0.006 

2701-2800 

273-7 

0 

0.000 

0.000 

2801-2900 

24c.  4 

1 

0.004 

0.004 

2901-3000 

215.8 

6 

0.028 

0.028 

3001-3100 

189.1 

2 

0.011 

0.011 

3101-3200 

162.4 

0 

0 

0.000 

0.000 

3201-3300 

13^.5 

1 

1 

0.007 

0.007 

3301-3400 

109.3 

3 

3 

0.027 

0.027 

3401-3500 

97.6 

2 

2 

0.020 

0.020 

3501-3600 

86.5 

0 

0 

0.000 

0.000 

3601-3700 

75-2 

2 

0.027 

0.027 

3701-3800 

61.5 

1 

0.016 

0.016 
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Usage 

interval, 

.miles 


TABLE  BIO 

Replacement  Rates  on  Starter  Relays  on  M60  Tanks  in  USAREUR 


Quantity  of: 


Vehicles 

observed 


469-9 

512-5 

546.2 
567.0 
579-6 
593-0 

598.4 

603.8 

607.7 

607.0 

607.4 

602.6 

596.3 
581.1 
562.6 

544.1 

513.5 

460.9 
409.0 
353-1 

312.4 
273-7 

240.4 

215.8 

189.1 


nance 

actions 


Parts 

replaced 


Ra/0  replacement  rate  for: 

Maintenance 

actions 

Parts  replaced 

0.015 

0.015 

o.o4o 

o.o4o 

0.012 

0.012 

0.032 

0.032 

0.016 

0.016 

0.053 

0.053 

0.002 

0.002 

0.012 

0.012 

0.000 

0.000 

0.000 

0.000 

0.003 

0.003 

0.010 

0.010 

0.007 

0.007 

0.015 

0.015 

0.020 

0.020 

0.018 

0.018 

0.020 

0.020 

0.007 

0.G07 

0.010 

0.010 

0.014 

0.014 

0.012 

0.012 

0.024 

0.024 

0.006 

0.006 

0.011 

0.011 

0.005 

0.005 

0.003 

0.003 

0.000 

0.000 

0.000 

0.000 

0.004 

0.004 

0.0C9 

0.009 

0.005  ! 

0.005 
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TABLE  311 


Replacement  Rates  for  Shock  Absorbers  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

f?B/  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

329.0 

0 

0 

0.000 

0.000 

101-200 

329.0 

0 

0 

0.000 

0.000 

201-300 

331.2 

0 

0 

0.000 

0.000 

30i-4oo 

341.3 

0 

0 

0.000 

0.000 

401-500 

370.9 

0 

0 

0.000 

0.000 

501-600 

4l4.0 

0 

0 

0.000 

0.000 

601-700 

469.9 

0 

0 

0.000 

0.000 

701-800 

512.5 

0 

0 

0.000 

0.000 

801-900 

546.2 

0 

0 

0.000 

0.000 

901-1000 

567.0 

1 

1 

0.002 

0.002 

-001-1100 

579.6 

1 

1 

0.002 

0.002 

1101-1200 

593-0 

1 

1 

0.002 

0.002 

-201-1300 

598.4 

0 

0 

0.000 

0.000 

1301-1400 

603.8 

1 

2 

0.002 

0.003 

-401-1500 

607.7 

0 

0 

0.000 

0.000 

1501-1600 

607.0 

1 

1 

0.002 

0.002 

1601-1700 

607.4 

1 

1 

0.002 

0.002 

1701-1800 

602.6 

0 

0 

0.000 

0.000 

1801-1900 

596.3 

2 

4 

0.003 

0.007 

1901-2000 

581.1 

2 

2 

0.003 

0.003 

2001-2100 

562.6 

1 

1 

0.002 

0.002 

2101-2200 

544.1 

4 

8 

0.007 

0.015 

2201-2300 

513.5 

2 

5 

0.004 

0.010 

2301-2400 

460.9 

4 

8 

0.009 

0.017 

2401-2500 

409.0 

2 

4 

0.005 

0.010 

2501-2600 

353.1 

7 

17 

0.020 

0.048 

2601-2700 

312.4 

1 

9 

0.003 

0.029 

2701-2800 

273-7 

5 

8 

0.018 

0.029 

2801-2900 

240.4 

4 

14 

0.017 

0.058 

2901-3000 

215.8 

5 

10 

0.023 

0.046 

3001-3100 

189.I 

4 

7 

0.021 

0.037 

3101-3200 

162.4 

0 

0 

0.000 

0.000 

3201-3300 

134.5 

1 

1 

0.007 

0.007 

3301-3400 

109.3 

1 

1 

0.009 

0.009 

3401-3500 

97.6 

0 

0 

0.000 

0.000 

3501-3600 

86.5  : 

1 

1 

0.012 

0.012 

3601-3700 

75.2 

2 

6 

0.027 

0,080 
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TABLE  B 12 

Replacement  Rates  lor  Track  Shoes  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

miles 


101-200 

201-300 


Vehicles 

observed 


603.8 

607.7 

607.0 

607.4 
602.6 

596.3 

581.1 

562.6 

544.1 

513.5 
460.9 
409.0 
353-1 

312.4 

273.7 

240.4 

215.8 

189.1 

162.4 

134.5 
109-3 

97-6 

86.5 

75.2 

61.5 

51.3 
44.1 


Quantity  of: 


Ports 

replaced 


f?a ,  replacement  rote  for: 

Maintenance 

actions 

Parts  replaced 

0.000 

i  0.000 

0.000 

0.000 

0.009 

0.015 

0.006 

0.144 

0.008 

0.097 

0.014 

0.147 

0.011 

0.128 

0.006 

0.341 

0.002 

0.297 

0.005 

0.570 

0.009 

0.807 

0.007 

0.282 

0.008 

0.035 

0.008 

0.552 

0.016 

1.999 

0.015 

1.102 

0.013 

1.087 

0.032 

4.042 

0.039 

4.744 

0.077 

9.360 

0.092 

13.132 

0.121 

16.490 

0.117 

17.675 

0.124 

18.177 

0.127 

19.027 

0.099 

15.338 

0.077 

11.149 

0.077 

11.637 

0.096 

14.197 

0.079 

11.589 

O.O85 

11.565 

0.049 

7.968 

0.045 

5.591 

0.064 

8.893 

0.04l 

2.449 

0.058 

7.607 

0.040 

6.410 

0.049 

7.805 

0.175 

19.006 

0.068 

10.930 
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TABLE  B13 


Replacement  Rates  (or  Sprockets  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

f?0/0  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Ports  replaced 

O-lOO 

329.0 

0 

0 

0.000 

0.000 

101-200 

329.0 

0 

0 

0.000 

0.000 

201-300 

331.2 

1 

1 

0.003 

0.003 

301-400 

341.3 

0 

0 

0.000 

0.000 

401-500 

370.9 

0 

0 

0.000 

0.000 

501-600 

4l4.0 

1 

1 

0.002 

0.002 

601-700 

469-9 

0 

0 

0.000 

0.000 

701-800 

512.5 

0 

0 

0.000 

0.000 

801-900 

546.2 

0 

0 

0.000 

0.000 

901-1000 

567.0 

3 

10 

0.005 

0.018 

1001-1100 

579-6 

0 

0 

0.000 

0.000 

1101-1200 

593-0 

1 

4 

0.002 

0.007 

1201-1300 

598.4 

1 

4 

0.002 

0.007 

1301-1400 

603.8 

4 

12 

0 .007 

0.020 

1401-1500 

607.7 

9 

32 

0.015 

0.053 

1501-1600 

607.0 

10 

26 

0.016 

0.043 

1601-1700 

607.4 

8 

25 

0.013 

0.041 

1701-1800 

602.6 

13 

40 

0.022 

0.066 

1801-1900 

596.3 

9 

26 

0.015 

0.044 

1901-2000 

581.1 

21 

71 

0.036 

0.122 

2001-2100 

562.6 

22 

79 

0.039 

0.140 

2101-2200 

544.1 

19 

68 

0.035 

0.125 

2201-2300 

513.5 

19 

76 

0.037 

0.148 

2301-2400 

460.9 

28 

106 

0.06l 

D.230 

2401-2500 

409.0 

23  ' 

92 

0.056 

0.225 

2501-2600 

353-1 

16 

59 

0.045 

0.167 

2601-2700 

312.4 

l4 

53 

0.045 

0.170 

2701-2800 

273.7 

22 

88 

0.080 

0.322 

2801-2900 

240.4 

19 

70 

0.079 

0.291 

2901-3000 

215.8 

15 

49 

0.070 

0.227 

3001-3100 

189-1 

3 

12 

0.016 

0.635 

3101-3200 

162.4 

6 

22 

0.037 

0.135 

3201-3300 

134.5 

3 

8 

0.022 

0.059 

3301-3400 

109.3 

1 

2 

0.009 

0.018 

RAC-T-465 
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TABLE  B14 

Replacement  Rates  for  Starters  on  M60  Tanks  in  USAREUR 


RAC-T-485 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  B16 

Replacement  Rates  (or  Traverse  Gear  Boxes  on  M60  Tanks  in  USAREUR 


Usage 

Vehicles 

interval, 

observed 

miles 

0-100 

329.0 

101-200 

329.0 

201-300 

331.2 

301-400 

341.3 

401-500 

370.9 

501-600 

4l4.0 

601-700 

465.9 

701-800 

512.5 

801-900 

546.2 

901-1000 

567.0 

1001-1100 

579-6 

il01-1200 

593.0 

1201-1300 

598.4 

1301-1400 

603.8 

:  .01-1500 

607.7 

1501-1600 

607.0 

1601-1700 

607.4 

1701-1800 

602.6 

1801-1900 

596.3 

1901-2000 

581.1 

2001-2100 

562.6 

2101-2200 

544.1 

2201-2300 

513.5 

2301-2400 

460.9 

2401-2500 

409.0 

2501-2600 

353-1 

2601-2700 

312.4 

2701-2800 

273-7 

2801-2900 

240.4 

2901-3000 

215.8 

3001-3100 

189.1 

Quantity  of: 


Ra/0  replacement  rate  for: 


Mainte- 


Parts 

replaced 


Maintenance 

actions 

0.006 
0.006 
!  .009 
r  )00 
U.003 
0.005 
0.000 
0.004 
o.ooL 
0.004 

0.005 

0.002 

0.000 

0.003 

0.008 

0.007 

0.005 

0.003 

0.003 

0.007 

0.007 

0.004 

0.004 

0.007 

0.010 

0.008 

0.016 

0.007 

0.012 

0.005 

0.016 


Parts  replaced 

0.006 
0.006 
0.009 
0.000 
0.003 
0.0 
0.0 
0.0 
o.oo4 
0.004 
0.005 
0.002 
0.000 
0.003 
0.008 
0.007 
0.005 
0.003 
0.003 
0.007 
0.007 

0.004 

o.oo4 

0.007 

O.CIO 

0.008 

0.016 

0.007 

0.012 

0.005 

0.016 


RAC-T-465 
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FOR  OFFICIAL  USE  ONLY 


TABLE  B17 


Replacement  Rates  for  Superchargers  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Ra/r  replacement  rate  for: 

Mainte¬ 

nance 

actions 

1  Parts 
replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

329.0 

0 

0 

0.000 

101-200 

329.0 

0 

0 

0.000 

201-300 

331.2 

3 

3 

0.009 

301  -1+00 

341.3 

0 

0 

0.000 

*  '  *■  ■ 

401-500 

370.9 

0 

0 

0.000 

501-600 

4i4.o 

0 

0 

0.000 

0.000 

601-700 

469.9 

1 

1 

0.002 

0.002 

701-800 

512.5 

0 

0 

0.000 

0.000 

801-900 

546.2 

1 

1 

0.002 

0.002 

901-1000 

567.0 

1 

1 

0.002 

0.002 

1001-1100 

579-6 

1 

1 

0.002 

0.002 

1101-1200 

593-0 

1 

1 

0.002 

0.002 

1201-1300 

598.4 

0 

0 

0.000 

0.000 

130l-l4oo 

603.8 

0 

0 

0.000 

0.000 

1401-1500 

607.7 

3 

3 

0.005 

0.005 

1501-1600 

607.0 

1 

1 

0.002 

0.002 

1601-1700 

607.4 

1 

1 

0.002 

0.002 

1701-1800 

602.6 

1 

1 

0.002 

0.002 

1801-1900 

596.3 

0 

0 

0.000 

0.000 

1901-2000 

581.1 

1 

1 

0.002 

0.002 

2001-2100 

562.6 

0 

0 

0.000 

0.000 

2101-2200 

544.1 

1 

1 

0.002 

0.002 

2201-2300 

513.5 

0 

0 

0.000 

0.000 

2301-2400 

460.9 

2 

2 

0.004 

0.004 

2401-2500 

409-0 

0 

0 

0.000 

0.000 

2501-2600 

353-1 

0 

0 

0.000 

0.000 

2601-2700 

312.4 

2 

2 

0,006 

0.006 

RAC-T-465 
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TABLE  B 18 


Replacement  Pates  for  Road  and  Idler  Wheels  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Rg/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

329.0 

0 

0 

0.000 

0.000 

101-200 

329.0 

0 

0 

0.000 

0.000 

201-300 

0 

0 

0.000 

0.000 

301 -LOO 

341.3 

0 

0 

0.000 

0.000 

401-500 

370.9 

4 

6 

0.011 

0.016 

501-600 

414.0 

0 

0 

0.000 

0.000 

601-700 

469-9 

4 

4 

0.009 

0.009 

701-800 

512.5 

3 

5 

0.006 

0.010 

801-900 

546.2 

4 

6 

0.007 

0.011 

901-1000 

567.0 

2 

14 

0.004 

0.025 

1001-1100 

579-6 

3 

6 

0.005 

0.010 

1101-1200 

593-0 

4 

9 

0.007 

0.015 

1201-1300 

598.4 

4 

17 

0.007 

0.028 

1301-1400 

603.8 

8 

22 

0.013 

0.036 

1401-1500 

607.7 

6 

Q 

0.010 

0.015 

150'l-l600 

607.0 

5 

8 

0.008 

0.013 

1601-1700 

607.4 

4 

14 

0.007 

0.023 

1701-1800 

602.6 

8 

15 

0.013 

0.025 

1801-1900 

596.3 

14 

38 

0.023 

0.064 

1901-2000 

581.1 

17 

44 

0.029 

0.076 

2001-2100 

562.6 

20 

52 

0.036 

0.092 

2101-2200 

544.1 

12 

36 

0.022 

0.066 

2201-2300 

513.5 

16 

42 

0.031 

0.082 

2301-2400 

460.9 

12 

35 

0.026 

0.076 

2401-2500 

409.0 

17 

52 

0.042 

0.127 

2501-2600 

353-1 

7 

20 

0.020 

0.057 

2601-2700 

312.4 

16 

61 

0.051 

0.195 

2701-2800 

273-7 

16 

70 

0.056 

0.256 

2801-2900 

240.4 

16 

45 

0.067 

0.187 

2901-3000 

215-8 

13 

51 

0.060 

0.236 

3001-3100 

189.1 

12 

43 

0.063 

0.227 

3101-3200 

162.4 

4 

6 

0.025 

0.037 

3201-3300 

134.5 

4 

16 

0.030 

0.119 

3301-3400 

109.3 

4 

8 

0.037 

0.073 

3401-3500 

97.6 

1 

1 

0.010 

0.010 

3501-3600 

86.5 

3 

9 

0.035 

0.104 

3601-3700 

75-2 

4 

15 

0.053 

0.199 

3701-3800 

61.5 

4 

6 

0.065 

0.098 

3801-3900 

51-3 

3 

4 

0.058 

0.078 

3901-4000 

44.1 

3 

6 

0.068 

0.136 

4001-4100 

37.0 

3 

12 

0.081 

0.324 

4101-4200 

29.0 

0  - 

0 

0.000 

0.000 

4201-4300 

20.4 

3 

0.098 

0.147 

4301-4400 

15-4 

10 

0.260. 

0.649 

4401-4500 

10.6 

2 

_ 

0.189 

0.189 

RAC-T-465 
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IN  US  ARE  UR,  BASED  ON  MONTHS  IN  SERVICE 


TABLE  B19 


Replacement  Rates  for  Road  and  Idler  Wheel  Arms  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

Rg/c  replacement  rate  for: 

Mainte¬ 

nance 

action] 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

!  0-1 

330.5 

0 

0 

0.000 

0.000 

1-2 

335.1 

0 

0 

0.000 

0.000 

2-3 

435.2 

0 

0 

0.000 

0.000 

3-4 

529.6 

3 

3 

0.006 

0.006 

4-5 

539-2 

i 

1 

0.002 

0.002 

5-6 

545.2 

2 

2 

0.004 

0.004 

6-7 

562.7 

1 

1 

0.002 

0.002 

7-8 

598.7 

2 

3 

0.003 

0.005 

8-9 

6l8.2 

0 

■  0 

0.000 

0.000 

9-10 

616.6 

4 

4 

0006 

0.006 

10-11 

6l6.2 

1 

1 

0.002 

0.002 

11-12 

614.5 

4 

4 

0.007 

0.007 

12-13 

613.0 

3 

3 

0.005 

0.005 

13-14 

612.1 

2 

2 

0.003 

0.003 

14-15 

605.1 

3 

4 

0.005 

0.007 

15-16 

583.2 

3 

3 

0.005 

0.005 

16-17 

569.6 

1 

1 

0.002 

0.002 

17-18 

548.9 

7 

18 

0.013 

0.033 

18-19 

534.8 

9 

11 

0.017 

0.021 

19-20 

533-7 

3 

3 

0.006 

0.006 

20-21 

498.1 

•3 

J 

3 

0.006 

0.006 

21-22 

326.8 

4 

4 

0.012 

0.012 

22-23 

249.6 

4 

4 

0.016 

0.016 

23-24 

151-7 

1 

5 

0.007 

0.033 

24-25 

50.3 

3 

3 

0.060 

0.060 

76 


RAC-T-465 
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TABLE  B20 


Replocement  Rotes  for  Batteries  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

f?o/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

330.5 

2 

2 

0.006 

0.006 

1-2 

335.1 

4 

10 

0.012 

0.030 

2-3 

435.2 

2 

2 

0.005 

0.005 

3-k 

529.6 

3 

8 

0.006 

0.015 

4-5 

539-2 

0 

0 

0.000 

0.000 

5-6 

545.2 

3 

8 

0.006 

0.015 

6-7 

562.7 

2 

2 

0.004 

0.004 

7-8 

598.7 

2 

3 

0.003 

0.0C5 

6-9 

618.2 

2  t 

3 

0.003 

0.005 

9-10 

616.6 

2 

3 

0.003 

0.005 

10-11 

6l6.2 

4 

8 

0.006 

0.013 

11-12 

614.5 

3 

5 

0.005 

0.008 

12-13 

613.0 

3 

3 

0.005 

0.005 

13-14 

612.1 

3 

8 

0.005 

0.013 

14-15 

605.1 

3 

12 

0.005 

0.020 

15-16 

583.2 

3 

8 

0.005 

0.014 

16-17 

569.6 

1 

2 

0.002 

0.004 

17-18 

548.9 

3 

3 

0.005 

0.005 

18-19 

534.8 

2 

8 

0.004 

0.015 

19-20 

533-7 

4 

15 

0.007 

0.028 

20-21 

498.1 

7 

15 

0.014 

0.030 

21-22 

326.8 

3 

3 

0.009 

0.009 

22-23 

249.6 

5 

20 

0.020 

0.080 

23-24 

151.7 

1 

6 

0.007 

0.040 

24-25 

50.3 

0 

0 

0.000 

0.000 

25-26 

38.0 

2 

10 

0.053 

0.263 

RAC-T-465 
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FOR  OFFICIAL  USE  ONLY 


TABLE  B21 


Replacement  Rates  for  Engines  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

Ra/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Ports  replaced 

0-1 

639-0 

h 

It 

0.006 

0.006 

1-2 

636.9 

8 

6 

0.013 

0.013 

2-3 

635.0 

8 

8 

0.013 

0.013 

3-4 

633.9 

3 

3 

0.005 

0.005 

4-5 

633.0 

7 

7 

0.011 

0.011 

5-6 

629.9 

7 

7 

0.011 

0.011 

6-7 

629.0 

3 

3 

0.005 

0.005 

7-8 

628.4 

3 

3 

0.005 

0.005 

8-9 

625.0 

3 

3 

0.005 

0.005 

9-10 

622.0 

6 

6 

0.010 

0.010 

10-11 

621.0 

8 

8 

0.013 

0.013 

11-12 

618.0 

23 

23 

0.037 

0.037 

12-13 

615.0 

14 

14 

0.023 

0.023 

13-14 

613.4 

24 

24 

0.039 

0.039 

14-15 

603.2 

31 

31 

0.051 

0.051 

15-16 

582.2 

22 

22 

0.038 

0.038 

16-17 

569.6 

19 

19 

0.033 

0.033 

17-18 

548.9 

27 

27 

0.040 

0.049 

18-19 

534.8 

19 

19 

0.036 

0.036 

19-20 

533-7 

10 

10 

0.019 

0.019 

20-21 

498.1 

15 

15 

0.030 

0.030 

21-22 

326.8 

8 

8 

0.024 

0.024 

22-23 

249.6 

5 

5 

0.020 

0.020 

23-24 

151.7 

7 

7 

0.046 

0.046 

24-25 

50.3 

0 

0 

0.000 

0.000 

25-26 

38.0 

2 

2 

0.053 

O.C53 

26-27 

17.9 

1 

1 

0.056 

0.056 

RAC-T-465 
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TABLE  B22 

Replacement  Rates  lor  Generators  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

0-1 

330.5 

1-2 

335-1 

2-3 

435.2 

3-4 

529.6 

4-5 

539-2 

5-6 

545.2 

6-7 

562.7 

7-8 

598.7 

6-9 

618.2 

9-10 

616.6 

10-11 

616.2 

11-12 

614.5 

12-13 

613 .0 

13-14 

612.1 

14-15 

605.1 

15-16 

583.2 

16-17 

569.6 

17-18 

548.9 

18-19 

534.8 

19-20 

533.7 

20-21 

498.1 

21-22 

326.8 

22-23 

■  249.6 

23-24 

151-7 

j  Quantity  of: 

R0/„  replacement  rate  for: 

Mainte¬ 

nance 

octions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0.006 

0.015 

0.011 


0.002 

0.009 

0.004 

0.011 

0.008 

0.003 

0.008 

0.008 

0.011 

0.007 

0.015 

0.025 

0.010 

0.016 

0.011 

0.019 

0.011 

0.0C6 

0.006 

0.004 

0.007 


0.006 

0.015 

0.011 

0.002 

0.009 

0.004 

0.011 

0.008 

0.003 

0.008 

0.008 

0,011 

0.007 

0.015 

0.025 

0.010 

0.016 

0.011 

0.015 

0.011 

0.006 

0.006 

0.004 


RAC-T-465 
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FOR  OFFICIAL  USE  ONLY 


TABLE  B23 


Replacement  Rates  for  Final  Drive  Hubs  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

f?0/0  replacement  rote  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  reploced 

0-1 

330.5 

0 

0 

0.000 

0.000 

1-2 

335-1 

0 

0 

0.000 

0.000 

2-3 

435.2 

0 

0 

0.000 

0.000 

3-4 

529.6 

0 

0 

0.000 

0.000 

4-5 

539-2 

0 

0 

0.000 

0.000 

5-6 

545.2 

0 

0 

0.000 

0.000 

6-7 

562.7 

1 

1 

0.002 

0.002 

7-8 

598.7 

0 

0 

0.000 

0.000 

8-9 

616.2 

0 

0 

0.000 

0.000 

9-10 

616.6 

0 

0 

0.000 

0.000 

10-11 

616.2 

3 

3 

0.005 

0.005 

11-12 

614.5 

5 

7 

0.008 

0.011 

12-13 

613.0 

3 

7 

0.005 

0.011 

13-14 

612.1 

3 

3 

0.005 

0.005 

14-15 

605.1 

2 

2 

0.003 

0.003 

15-16 

583.2 

5 

8 

0.009 

0.014 

16-17 

569.6 

7 

10 

0.012 

0.018 

17-18 

548.9 

1 

2 

0.002 

0.004 

18-19 

534.8 

5 

5 

0.009 

0.009 

19-20 

533-7 

20 

31 

0.037 

0.058 

20-21 

498.1 

17 

32 

0.034 

o.o64 

21-22 

326.8 

9 

14 

0.028 

.0.043 

22-23 

249.6 

2 

3 

0.008 

0.012 

23-24 

151.7 

0 

0 

0.000 

0.000 

24-25 

50.3 

0 

0 

0.000 

0.000 

25-26 

38.0 

0 

0 

0.000 

0.000 

26-27 

17.9 

1 

2 

0.056 

0.112 

RAC-T-465 
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TABLE  B24 


Replacement  Rates  (or  Link  Assemblies  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

Rg /  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

330.5 

0 

0 

0.000 

0.000 

1-2 

335-1 

2 

2 

0.006 

0.006 

2-3 

435.2 

0 

0 

0.000 

0.000 

3-4 

529-6 

3 

3 

0.006 

0.006 

4-5 

539-2 

4 

4 

0.007 

0.007 

5-6 

S45.2 

0 

0 

0.000 

0.000 

6-7 

562.7 

3 

3 

0.005 

0.005 

7-8 

598.7 

1 

1 

0.002 

0.002 

8-9 

618.2 

1 

1 

0.002 

0.002 

9-10 

616.6 

1 

1 

0.002 

0.002 

10-11 

616.2 

5 

6 

0.008 

0.010 

11-12 

61 1*.  5 

4 

4 

0.007 

0.007 

12-13 

613.O 

5 

5 

0.008 

0.008 

13-14 

612.1 

2 

2 

0.003 

0.003 

14-15 

605.1 

2 

2 

0.003 

0.003 

15-16 

583.2 

3 

3 

0.005 

0.005 

16-17 

569.6 

2 

3 

0.004 

0.005 

17-18 

548.9 

3 

4 

0.005 

0.007 

18-19 

534.8 

4 

4 

0.007 

0.007 

19-20 

533-7 

•  2 

4 

0.004 

0.007 

20-21 

1*98.1 

3 

3 

0.006 

0.006 

21-22 

326.8 

1 

1 

0.003 

0.003 

22-23 

249.6 

5 

7 

0.020 

0.028 

23-24 

151-7 

1 

1 

0.007 

0.007 

24-25 

50.3 

1 

1 

0.020 

0.020 

RAC-T-465 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  B25 


Replacement  Rates  for  Fuel  Injector  Nozzles  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

330.5 

4 

6 

0.012 

0.018 

1-2 

335.1 

5 

5 

0.015 

0.015 

2-3 

435-2 

4 

10 

0.009 

0.023 

3-U 

529.6 

4 

15 

0.008 

0.028 

4-5 

539-2 

4 

!  5 

0.007 

0.009 

5-6 

545.2 

2 

2 

0.004 

0.004 

6-7 

562.7 

1 

2 

0.002 

0.004 

7-8 

598.7 

5 

7 

0.008 

0.012 

8-9 

618.2 

6 

11 

0.010 

0.018 

9-10 

616.6 

2 

2 

0.003 

0.003 

10-11 

616.2 

4 

6 

0.006 

0.010 

11-12 

614.5 

8 

31 

0.013 

0.050 

12-13 

613.O 

14 

27 

0.023 

0.044 

13-14 

612.1 

10 

52 

0.016 

0.085 

14-15 

605.1 

5 

21 

0.008 

0.035 

15-16 

583.2 

5 

11 

0.009 

0.019 

16-17 

569.6 

3 

16 

0.005 

0.028 

17-18 

548.9 

5 

29 

0.009 

0.053 

18-19 

534.8 

5 

14 

0.009 

0.026 

19-20 

533-7 

0 

0 

0.000 

0.000 

20-21 

498.1 

3 

10 

0.006 

0.020 

21-22 

326.8 

1 

0.003 

0.003 

22-23 

249.6 

1 

0.004 

0.004 

23-24 

151.7 

Ml 

12 

0.007 

0.079 
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TABLE  B27 

Replacement  Rates  for  Starter  Relays  on  M60  Tanks  in  USAREUR 


Quantity  of: 

R0/o  replacement  rate  for: 

usage 

interval, 

months 

Vehicles 

observed 

Mainte* 

nance 

actions 

Ports 

reploced 

Maintenance 

actions 

Parts  repl 

0-1 

330.5 

8 

8 

0.024 

0.024 

1-2 

335.1 

18 

18 

0.054 

0.054 

2-3 

435.2 

12 

12 

0.028 

0.028 

3-4 

529-6 

20 

20 

1  0.038 

0.038 

4-5 

539-2 

6 

6 

0.011 

0.011 

5-6 

545.2 

2 

2 

0.004 

0.004 

6-7 

562.7 

2 

2 

0.004 

0.004 

7-8 

,  59e-7 

0 

0 

C.000 

0.000 

8-9 

■  618.2 

0 

0 

0.000 

0.000 

9-io 

:  616.6 

9 

9 

0.015 

0.015 

10-11 

616.2 

20 

20 

C.032 

0.032 

11-12 

61b.  5 

20 

20 

0.033 

0.033 

12-13 

613.0 

23 

23 

0.038 

0.038 

13-14 

612.1 

21 

21 

0.034 

0.034 

14-15 

605.1 

3 

3 

0.005 

0.005 

15-16 

583.2 

2 

2 

0.003 

0.003 

16-17 

569.6 

1 

1 

0.002 

0.002 

17-18 

548.0 

1 

1 

0.002 

0.002 

18-19 

.  534.8 

3 

3 

0.006 

0.006 

19-20 

533 .7 

2 

2 

0.004 

0.004 

20-21 

498.1 

1 

1 

0.002 

0.002 

21-22 

326.8 

1 

1 

0.003 

0.003 

22-23 

249.6 

1 

1 

0.004 

o.oo4 

23-24 

151. T 

0 

0 

0.000 

0.000 

24-25 

50.3 

0 

0 

0.000 

0.000 

25-26 

38.0 

1 

1 

0.026 

0.026 
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TABLE  B28 


Replacement  Rates  for  Shock  Absorbers  on  M60  Tanks  in  USAREUR 


Uscge 

interval, 

months 

Vehicles 

observed 

Quontity  of: 

Rg/a  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

330.5 

0 

0 

0.000 

0.000 

1-2 

335.1 

0 

0 

0.000 

0.000 

2-3 

435.2 

0 

0 

0.000 

0.000 

3-4 

529.6 

0 

0 

0.000 

0.000 

4-5 

539.2 

0 

0 

0.000 

0.000 

5-6 

545.2 

2 

2 

0.004 

0.004 

6-7 

562.7 

0 

0 

0.000 

0.000 

7-8 

598.7 

0 

0 

0.000 

0.000 

8-9 

618.2 

1 

1 

0.002 

0.002 

9-10 

616.6 

0 

0 

0.000 

0.000 

10-11 

616.2 

1 

1 

0.002 

0.002 

11-12 

6lk.  5 

4 

10 

0.007 

0.016 

12-13 

613.0 

1 

1 

0.002 

0.C02 

13-14 

612.1 

5 

10 

0.008 

0.016 

14-15 

605.1 

2 

10 

0.003 

0.017 

15-16 

583.2 

1 

2 

0.002 

0.003 

16-17 

569.6 

3 

11 

0.005 

0.019 

17-18 

548.9 

5 

12 

0.009 

0.022 

18-19 

534.8 

6 

7 

0.011 

0.013 

19-20 

533-7 

6 

10 

0.011 

0.019 

20-21 

498.1 

7 

15 

0.014 

0.03  1 

21-22 

326.8 

4 

11 

0.012 

0.034 

22-23 

249.6 

5 

12 

0.020 

0.048 

23-24 

151.7 

2 

3 

0.013 

0.020 

RAC-T-465 
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TABLE  B29 


Replacement  Rot**  for  Track  Shces  on  M60  Tanks  in  USAREUR 


Usage 

interval, 
month  i 

V*hicl«* 

observed 

Quantity  of: 

Ro/o  replacement  rote  lor: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

330.5 

0 

0 

0.000 

0.000 

1-2 

335.1 

3 

4l 

0.009 

0.12: 

2-3 

435.2 

12 

133 

0.028 

0.310 

3-4 

529.6 

5 

166 

0.009 

0 . 33  3 

4-5 

539-2 

4 

338 

0.007 

0.627 

5-6 

545.2 

6 

179 

0.011 

0.328 

6-7 

562.7 

3 

182 

0.005 

0.3o? 

7-8 

598.7 

5 

469 

0.008 

0.7bj 

8-9 

6l8.2 

15 

1649 

0.024 

2.667 

9-10 

616.6 

14 

659 

0.023 

1.069 

10-11 

616.2 

44 

6074 

0.071 

9.857 

11-12 

6l4.5 

40 

4914 

0.065 

7-997 

12-13 

613.0 

60 

8596 

O.O98 

14.023  i 

13-14 

612.1 

38 

4871 

0.062 

7.958 

14-15 

605.1 

22 

2305 

0.036 

3.809 

15-i6 

583.2 

30 

3678 

0.014 

6.307 

16-17 

569.6 

50 

6511 

0.088 

11.431 

17-18 

548.9 

62 

9690 

0.113 

17.653 

18-19 

534.8 

30 

4454 

0.056 

8.328 

19-20 

533-7 

31 

4688 

0.058 

8.784 

'  20-21 

498.1 

4l 

5985 

0.082 

12.016 

21-22 

326.8 

77 

12112 

0.236 

37.062 

22-23 

249.6 

23 

3722 

0.092 

14.912 

23-24 

151.7 

12 

1859 

0.079 

12.254 

24-25 

50.3 

1 

160 

0.020 

3.181 
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TABLE  B30 


Replacement  Rates  (or  Sprockets  on  M60  Tcnks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

R.  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

330.5 

0 

0 

0.000 

0.000 

1-2 

335.1 

1 

1 

0.003 

0.003 

2-3 

^35.2 

1 

1 

0.002 

0.002 

3-4 

529.6 

0 

0 

0.000 

0.000 

4-5 

539.2 

0 

0 

0.000 

0.000 

5-6 

545.2 

1 

4 

0.002 

0.007 

6-7 

562.7 

2 

4 

0.004 

0.007 

7-8 

598.7 

1 

2 

0.002 

0.003 

8-9 

618.2 

1 

4 

0.002 

0.006 

9-10 

616.6 

3 

5 

0.005 

0.008 

10-11 

616.2 

4 

8 

0.006 

0.013 

11-12 

6l4.5 

18 

63 

0.029 

0.103 

12-13 

613.O 

14 

4l 

0.023 

0.067 

13-14 

612.1 

27 

101 

0.044 

0.165 

14-15 

605.I 

22 

67 

0.036 

0.111 

15-16 

583.2 

27 

100 

0.046 

0.171 

16-17 

569.6 

6l 

242 

0.107 

0.425 

17-18 

548.9 

21 

76 

0.038 

0.138 

18-19 

53**-8 

.7 

25 

0.013 

0.047 

19-20 

533-7 

36 

131* 

0.067 

0.251 

20-21 

498.1 

19 

72 

0.038 

0.145 

21-22 

326.8 

16 

52 

0.049 

0.159 

22-23 

249.6 

6 

19 

0.024 

0.076 

23-24 

151.7 

1 

2 

0.007 

0.013 
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TABLE  B31 

Replacement  Rates  for  Starters  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

0-1 

330.5 

1-2 

335-1 

2-3 

435-2 

3-4 

529.6 

4-5 

539-2 

5-6 

545.2 

6-7 

562.7 

7-8 

598.7 

8-9 

618.2 

9-10 

616.6 

10-11 

6l6.2 

11-12 

614.5 

12-13 

613 .0 

13-14 

612.1 

14-15 

605.1 

15-16 

583.2 

16-17 

569.6 

17-18 

548.9 

18-19 

534.8 

19-20 

533-7 

20-21 

498.1 

21-22 

326.8 

22-23 

249.6 

23-24 

151.7 

24-25 

50.3 

Quantity  of: 

R0/e  replacement  rote  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

octions 

Parts  replaced 

45 
^5 
39 
30 
0.046 
0.020 
0.030 
0.025 
0.027 
0.021 
0.026 
0.023 
0.041 
0.046 
.021 
.036 
.014 
.015 
.009 
.026 
.010 
0.021 
0.020 
0.026 
0.020 
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TABLE  B32 


Replacement  Rates  (or  Transmissions  on  M60  Tanks  in  USAREUR 
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TABLE  B33 


Replacement  Rafts  for  Travarsa  Gtar  Boxes  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

^0/0  r*plac*m*rit  rote  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

330.5 

3 

3 

0.009 

0.009 

1-2 

335-1 

2 

2 

0.006 

0.006 

2-3 

435-2 

3 

3 

0.007 

0.007 

3-4 

529-6 

2 

2 

0.004 

0.004 

4-5 

539-2 

3 

3 

0.005 

0.005 

5-6 

545.2 

1 

0.002 

0.002 

6-7 

562.7 

3 

0.005 

0.005 

7-8 

598.7 

5 

0.008 

0.008 

8-9 

618.2 

1 

0.002 

0.002 

9-10 

616.6 

2 

2 

0.003 

O.OO: 

10-11 

616.2 

5 

5 

0.008 

0.008 

11-12 

614.5 

rftl  .1 

0.011 

0.011 

12-13 

613.0 

0.007 

0.007 

13-1** 

612.1 

5 

0.008 

0.008 

14-15 

605.1 

0.012 

0.012 

15-16 

583.2 

0.005 

0.005 

16-17 

569.6 

0.007 

0.0C7 

17-18 

548.9 

0.009 

0.000 

18-19 

534.8 

0.007 

0.007 

19-20 

533.7 

0.004 

0.004 

20-21 

498.1 

0.004 

0.004 

21-22 

326.8 

0.003 

0.003 

22-23 

249.6 

2 

2 

0.008 

0.008 

I 
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TABLE  B34 


Replacement  Rates  for  Superchargers  on  M60  Tanks  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

R.  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replocod 

Maintenance 

actions 

Parts  replaced 

0-1 

330.5 

0 

0 

0.000 

1-2 

335-1 

1 

1 

0.003 

2-3 

435.2 

3 

3 

0.007 

3-4 

529.6 

3 

3 

0.006 

4-5 

539.2 

2 

2 

0.004 

5-6 

545-2 

1 

1 

0.002 

6-7 

562.7 

2 

2 

0.004 

7-8 

598.7 

5 

5 

0.008 

0.008 

8-9 

6l8.2 

2 

2 

0.003 

0.003 

9-10 

616.6 

3 

3 

0.005 

0.005 

10-11 

616.2 

5 

5 

0.008 

0.008 

11-12 

614.5 

4 

4 

0.007 

0.007 

12-13 

613.0 

2 

2 

0.003 

0.003 

13-14 

612.1 

2 

2 

0.003 

0.003 

14-15 

605.1 

6 

6 

0.010 

0.010 

15-16 

583.2 

0.002 

0.002 

16-17 

569.6 

0.005 

0.005 

17-18 

548.9 

0.004 

•  0.004 

18-19 

534.8 

0.007 

0.007 

19-20 

533-7 

0.002 

0.002 

20-21 

498.1 

3 

3 

0.006 

0.006 

21-22 

326.8 

0 

0 

0.000 

0.000 

22-23 

249.6 

1 

1 

0.004 

0.004 
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TABLE  B35 


Replacement  Rates  for  Road  and  Idler  Wheels  on  M60  Tanks  in  USAREUR 


Uiage 

interval, 
month  i 

Vehicles 

observed 

Quantity  of: 

f?B/  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

330.5 

0 

0 

0.000 

0.000 

1-2 

335-1 

0 

0 

0.000 

0.000 

2-3 

435.2 

5 

8 

0.011 

0.018 

3-4 

529.6 

3 

4 

0.006 

0.008 

4-5 

539-2 

5 

8 

0.009 

0.015 

5-6 

545.2 

0 

0 

0.000 

0.000 

6-7 

562.7 

5 

19 

0.009 

0.034 

7-8 

598.7 

13 

39 

0.022 

0.065 

8-9 

6l8.2 

4 

7 

0.006 

0.011 

9-10 

616.6 

1 

2 

0.002 

0.003 

10-11 

6l6.2 

7 

14 

0.011 

0.023 

11-12 

614.5 

9 

17 

0.015 

0.026 

12-13 

613.0 

5 

22 

0.008 

0.036 

13-14 

612.1 

26 

77 

0.042 

0.126 

14-15 

605.1 

15 

38 

0.025 

0.063 

15-16 

583.2 

17 

35 

0.029 

0.C60 

16-17 

569.6 

23 

61 

0.040 

0.107 

17-18 

548.9 

18 

49 

0.033 

0.089 

18-19 

534.8 

28 

105 

0.052 

0.196 

19-20 

533-7 

31 

84 

O.C58 

0.157 

20-21 

498.1 

28 

117 

O.O56 

0.235 

21-22 

326.8 

21 

53 

0.064 

0.162 

22-23 

249.6 

9 

19 

O.O36 

0.076 

23-24 

151 -T 

13 

38 

0.086 

0.250 

24-25 

50.3 

1 

8 

0.020 

0.159 
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IN  3d  ARMD  DIV,  BASED  ON  MILES  OF  OPERATION 

TABLE  B36 

Replacement  Rates  for  Engines  on  M60  Tanks  in  3d  Armd  Div 


RAC-T-465 


FOR  OFFICIAL  USE  ONLY 
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TABLE  B37 

Rtplocamant  Rotas  for  Track  Shots  on  M60  Tonks  in  3d  Armd  Div 


Uiaga 

interval, 

milti 

Vahiclat 

obsarvad 

Quantity  of: 

Ra/o  rsplacsmsnt  rota  for: 

Mointa- 

nanca 

actions 

Parts 

raplaccd 

Maintanonca 

actions 

Parts  rsplacad 

O-lOO 

IO 

0 

0 

0.000 

101-200 

18.0 

0 

0 

0.000 

201-300 

20.2 

0 

0 

0.000 

301-k00 

31-3 

1 

12 

0.032 

0.383 

401-500 

60.7 

3 

36 

0.049 

0.593 

501-600 

97-2 

5 

60 

0.051 

0.617 

601-700 

144.1 

5 

60 

0.035 

0.416 

701-800 

180.4 

3 

175 

0.017 

0.970 

801-900 

211.4 

0 

.  0 

0.000 

0.000 

901-1000 

222.2 

2 

322 

0.009 

1.449 

1001-1100 

223.0 

3 

325 

0.013 

1.457 

1101-1200 

223.6 

0 

0 

0.000 

0.000 

1201-1300 

224.6 

2 

14 

0.009 

0.062 

1301-1400 

229.9 

2 

324 

0.009 

1.409 

1401-1500 

234.5 

5 

808 

0.021 

3.446 

1501-1600 

238.0 

7 

666 

0.029 

2.798 

1601-1700 

242.0 

3' 

329 

0.012 

1.360 

1701-1800 

242.6 

10 

1450 

0.041 

5-977 

1801-1900 

242.0 

13 

1941 

0.054 

8.021 

1S01-2000 

239-9 

27 

3264 

0.113 

2001-2100 

237.8 

34 

4943 

0.143 

20.786 

2101-2200 

236.5 

34 

5217 

0.144 

22.059 

2201-2300 

233-9 

25 

3922 

0.107 

16.768 

2301-2400 

230.0 

23 

3238 

0.100 

14.076 

2401-2500 

225.1 

20 

2771 

0.089 

12.310 

2501-2600 

215-3 

20 

2992 

13.897 

2601-2700 

203.1 

15 

2031 

10.000 

2701-2800 

194-5 

8 

1085 

0.041 

5-578 

2801-2900 

188.4 

15 

2119 

0.080 

11.247 

2901-3000 

177-0 

13 

1853 

0.073 

10.469 

3001-3100 

164.8 

11 

1377 

0.067 

8.356 

3101-3200 

144.7 

6 

970 

0.04l 

6.704 

3201-3300 

124.5 

5 

590 

0.040 

4.739 

3301-3400 

107.0 

972 

0.065 

9.084 

3401-3500 

96.6 

239 

0.04l 

2.472 

3501-3600 

85.5 

658 

0.058 

7.696 

3601-3700 

75-2 

482 

0.040 

6.410 

3701-3800 

61.5 

480 

0.049 

7.805 

3801-3900 

51.3 

975 

0.175 

19.006 

3901-4000 

44.1 

482 

0.068 

10.930 

4001-4100 

37-0 

484 

0.108 

13.081 

4101-4200 

29.O 

321 

0.103 

11.070 

4201-4300 

20.4 

162 

0.049 

7-941 

4301-*400 

15.4 

160 

0.065 

10.390 

4401-4500 

10.6 

0 

0 

0.000 

0.000 

4501-4600 

9-1 

2 

166 

0.220 

18.242 

94 
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TABLE  B38 

Replacement  Rates  for  Sprockets  on  M60  Tanks  in  3d  Armd  Div 


Usage 

interval, 

mile* 


0-100 
101-200 
201-?/. 
301-  /G 
4C1  > 
501-60C 
601-700 
701-800 
801-900 
901-1000 
1001-1100 
1101-1200 
1201-1300 
1301-11*00 
lUOl-1500 
1501-1600 
1601-1700 
1701-1800 
1801-1900 
1901-2000 
2001-2100 
2101-2200 
2201-2300 
2301-21*00 
2401-2500 
2501-2600 
2601-2700 
2701-2800 
2801-2900 
2901-3000 
3001-3100 
3101-3200 
3201-3300 
3301-3400 


Quantity  of: 


Vehicles 

observed 


18.0 

18.0 

20.2 

31.3 

60.7 

97-2 

144.1 

180.4 

211.4 

222.2 
223.0 
223-6 
224.6 

229.9 

234.5 
238.0 
242.0 

242.6 
242.0 

239.9 

237.8 

236.5 
233-9 
230.0 
225.1 

215.3 
203.1 

194.5 

188.4 
177.0 

164.8 

144.7 

124.5 

107.0 


Mainte¬ 

nance 

actions 


Ports 

replaced 


f?0/  replacement  rate  for: 

Maintenance 

actions 

Parts  replaced 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00c 

0.000 

0.000 

0.000 

0.000 

0.010 

0.010 

0.000 

0.000 

0.000 

0.000 

0.J00 

0.000 

0.000 

0.000 

-0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

o.oo4 

0.009 

0.009 

0.026 

0.008 

0.021 

0.004 

0.008 

0.021 

0.058 

0.008 

0.025 

0.021 

0.075 

0.038 

0.151 

0.013 

0.042 

0.013 

0.051 

0.013 

0.043 

0.022 

0.089 

0.037 

0.135 

0.044 

0.162 

0.098 

0.391 

0.085 

0.308 

0.073 

0.232 

0.018 

0.073 

0.04l 

0.152 

0.024 

0.064 

0.009 

0.019 
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TABLE  B39 


Replacement  Rates  (or  Starters  on  M60  Tanks  in  3d  Armd  Div 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

#?0/0  replacement  rote  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

IBTo 

0 

0 

0.000 

0.000 

101-200 

18.0 

1 

1 

0.056 

0.056 

201-300 

20.2 

5 

5 

0.248 

0.248 

301-400 

3i.3 

2 

2 

0.064 

0.064 

401-500 

60.7 

2 

2 

0.033 

0.033 

501-600 

97.2 

1 

1 

0.010 

0.010 

601-700 

144.1 

1 

1 

0.007 

0.007 

701-800 

180.4 

6 

6 

0.033 

0.033 

801-900 

211.4 

3 

3 

0.014 

0.014 

501-1000 

222.2 

8 

8 

0.036 

0.036 

1001-1100 

223.0 

10 

10 

0.045 

0.045 

1101-:1200 

223.6 

S 

9 

0.040 

0.040 

1201-1300 

224.6 

4 

4 

0.018 

0.018 

1301-1400 

229.9 

8 

8 

0.035 

0.035 

1401-1500 

234.5 

7 

7 

0.030 

0.030 

1501-1600 

238.0 

11 

11 

0.046 

0.046 

1601-1700 

242.0 

4 

.  4 

0.017 

0.017 

1701-1800 

242.6 

4 

4 

0.016 

0.016 

1801-1900 

242.0 

3 

3 

0.012 

0.012 

1901-2000 

239-9 

3 

3 

0.013 

0.013 

12001-2100 

217-8 

5 

5 

0.021 

0.021 

2101-2200  , 

236.5 

6 

6 

0.025 

0.025 

2201-2300 

233-9 

1 

3 

0.013 

0.013 

2301-2400 

230.0 

7 

7 

0.030 

0.030 

2401-2500 

225.1 

4 

4 

0.018 

0.018 

2501-2600 

215.3 

1 

1 

0.005 

0.005 

2601-2700 

203.1 

6 

6 

0.030 

6.O3O 

2701-2800 

194.5 

2 

2 

0.010 

0.010 

2801-2900 

188.4 

5 

5 

0.027 

'  0.027 

2901-3000 

177.0 

4 

4 

0.023 

0.023 . 

3OOI-3IOO 

164.8 

3 

3 

0.018 

0.018 

3101-3200 

144.7 

3 

3 

0.021 

0.021 

3201-3300 

124.5 

0 

0 

0.000 

0.000 

3301-3400 

107.0 

1 

1 

0.009 

0.009 

3401-3500 

96.6 

1 

1 

0.010 

0.010 

3501-3600 

85.5 

3 

3 

0.035 

0.035 

1601-3700 

75-2 

1 

1 

0.013 

0 .013 

3701-3800 

6.1.5 

0 

0 

0.000 

0.000 

3801-3900 

51-3 

1 

1 

0.019 

C.019 

RAC-T-465 
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TABLE  B40 

Replacement  Rates  for  Road  and  Idler  Wheels  on  M60  Tanks  in  3d  Armd  Div 


Quantity  of: 


Parts 

replaced 


Usage 
interval  ( 
miles 

Vehicles 

observed 

1  0-100 

l8.0 

101-200 

18.0 

201-300 

20.2 

301-400 

31.3 

401-500 

60.7 

501 -60C 

97-2 

601-700 

144.1 

701-800 

l80.4 

801-900 

211.4 

901-1000 

222.2 

1001-1100 

223.0 

1101-1200 

223.6 

1201-1300 

224.6 

1301-1400 

229.9 

1401-1500 

234.5 

1501-1600 

238.0 

1601-1700 

242.0 

1701-1800 

242.6 

1801-1900 

242.0 

1901-2000 

239.9 

2001-2100 

237.8 

2101-2200 

236.5 

2201-2300 

233-9 

2301-2400 

230.0 

2401-2500 

‘225-1 

2501-2600 

215.3 

2601-2700 

203  ..1 

2701-2800 

194.5 

2801-2900 

188.4 

2901-3000 

177.0 

3001-3100 

164,8 

3101-3200 

144.7 

3201-3300 

124.5 

3301-3400 

107.0 

3401-3500 

96 .6 

3501-3600 

85-5 

3601-3700 

75-2 

3701-3800 

61.5 

3J01-3900 

51.3 

3901-4000 

44.1 

4001-4100 

37-0 

4101-4200 

29.0 

4201-4300 

20.4 

4301-4400 

15-4 

4401-4500 

10.6 

RAC-T-465 


Ra/a  replacement  rate  for: 

Maintenance 

actions 

Parts  replaced 

0.000 

0.000 

0.000 

0.000 

0.016 

0.000 

0.000 

0.000 

0.005 

0.005 

0.004 

0.000 

0.004 

0.004 

0.004 

0.008 

0.000 

C.004 

0.008 

0.017 

0.017 

0.004 

0.021 

0.004 

0.013 

0.014 

o.o44 

0.036 

0.064 

0.051 

0.049 

0.028 

0.024 

0.037 

0.010 

0.035 

0.053 

0.065 

0.058 

0.068 

0.081 

0.000 

0.098 

0.260 

0.189 


0.000 

0.016 

0.000 

0.000 

0.000 

0.009 

0.009 

0.009 

0.000 

0.009 

0.004 

0.004 

0.017 

0.000 

0.008 

0.017 

0.033 

0.042 

0.004 

0.047 

0.017 

0.027 

0.037 

0.153 

0.093 

0.117 

0.226 

0.097 

0.04l 

0.120 

0.075 

0.010 

0.105 

0.199 

0.098 

0.078 

0.136 

0.324 

0.000 

0.147 

0.649 

0.189 
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IN  1st  BN,  33d  ARMOR,  BASED  ON  MILES  OF  OPERATION 


TABLE  B41 


Replacement  Rates  for  Engines  on  M60  Tanks  in  1st  Bn,  33d  Armor 


Usage 

interval, 

miles 

v*hieles 

observed 

Quantity  of: 

Ra/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

1 

77.6 

1  '• 

i 

101-200 

77.0 

0 

0 

0.000 

0.000 

201-300 

76.0 

2 

2 

0.026 

0.026 

301-kOO 

76.0 

0 

0 

0.00c 

0.000 

401-500 

74.0 

0 

0 

0.000 

0.000 

501-600 

74.0 

0 

0 

0.000 

0.000 

601-700 

74.0 

0 

0 

0.000 

0.000 

701-800 

74.0 

0 

0 

0.000 

0.000 

801-900 

73-0 

0 

0 

0.000 

0.000 

901-1000 

73-0 

0 

0 

0.000 

0.000 

1001-1100 

73.0 

0 

0 

0.000 

0.000 

1101-  200 

.  73-0 

0 

0 

0.000 

0.000 

1201-1300 

73-0 

0 

0 

0.000 

0.000 

1301-1400 

73-0 

0 

0 

0.000 

0.000 

1401-1500 

73-0 

0 

0 

0.000 

0.000 

1501-1600 

73-0 

0 

0 

0.000 

0.000 

1601-1700 

73.0 

0 

0 

0.000 

0.000 

1701-1800 

73-0 

1 

0.014 

0.014 

1801-1900 

73-0 

1  ‘  ,  >j 

1 

0.014 

0.014 

1901-2000 

73-0 

K|  ! 

0 

0.000 

0.000 

2001-2100 

73-0 

■9  j 

0 

0.000 

0.000 

2101-2200 

73-0 

1 

0.014 

0.014 

2201-2300 

72.7 

0 

0 

0.000 

0.000 

2301-2400 

72,0 

2 

0.028 

0.028 

2401-2500 

72.0 

1 

0.014 

0.014 

2501-2600 

72.0 

1 

0.014 

0.014 

2601-2700 

72.0 

1 

0.014 

0.014 

2701-2800 

72.0 

3 

0.042 

0.042 

2801-2900 

72.0 

1 

0.014 

0.014 

2901-3000 

71-4 

0 

0 

0.000 

0.000 

3001-3100 

71.0 

0.028 

0.028 

3101-3200 

71.0 

0.028 

0.028 

3201-3300 

71.0 

0.028 

0.028 

3301-3400 

71.0 

0.028 

0.028 

3401-3500 

71.0 

0.028 

0.028 

3501-3600 

69.5 

0.014 

0.014 

3601-3700 

65.8 

0.030 

0.030 

3701-3800 

56.8 

0.018 

0.018 

3801-3900 

0.020 

0.020 

3901-4000 

0.023 

0.023 

4001-4100 

ESs*  1 

2 

0.054 

0.054 

4101-4200 

29.0 

0 

0 

0.000 

0.000 

4201-4300 

20.4 

1 

1 

0.049 

0.049 

98 
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TABLE  B42 


Replacement  Rates  for  Track  Shoes  on  M60  Tonks  in  1st  Bn,  33d  Armor 
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TABLE  B42  (continued) 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Rq/0  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

octions 

Parts  replaced 

0-500 

•  16.6 

0 

0 

0.000 

0.000 

501-1000 

**9-3 

0 

0 

0.000 

0.000 

1001-1500 

57-2 

0 

0 

0.000 

0.000 

1501-2000 

71.5 

12 

l86l 

0.168 

26.028 

2001-2500 

72.5 

50 

7780 

0.690 

107.310 

2 501 -300C 

71.9 

22 

3315 

0.306 

46.106 

3001-3500 

71.0 

22 

2529 

0.310 

35.620 

3501-4000 

57.2 

23 

3077 

0.402 

53-  7S1* 

4001-4500 

22.5 

9 

1127 

o.hoo 

50.089 

RAC-T-465 
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TABLE  B43 


Replacement  Rates  (or  Sprockets  on  M60  Tanks  in  1st  Bn,  33d  Armor 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Rg/0  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

11.0 

0 

0 

0.000 

0.000 

101-200 

11.0 

0 

0 

0.000 

0.000 

201-300 

12.9 

0 

0 

0.000 

0.000 

301-400 

20.4 

0 

0 

0.000 

0.000 

401-500 

27.7 

0 

0 

0.000 

0.000 

501-600 

37.7 

0 

0 

0.000 

0.000 

601-700 

48.9 

0 

0 

0.000 

0.000 

701-800 

51.6 

0 

0 

0.000 

0.000 

801-900 

53-* 

0 

0 

0.000 

0.000 

901-1000 

5^.7 

0 

0 

0.000 

0.000 

1001-1100 

54.0 

0 

0 

0.000 

0.000 

1101-1200 

54.0 

0 

0 

0.000 

0.000 

1201-1300 

5^-5 

0 

0 

0.000 

0.000 

1301-1400 

59-9 

0 

0 

0.000 

0.000 

1401-1500 

63.5 

0 

0 

0.000 

0.000 

1501-1600 

67.0 

0 

0 

0.000 

0.000 

1601-1700 

71.7 

0 

0 

0.000 

0.000 

1701-1800 

73-0 

1 

4 

0.014 

0.055 

1801-1900 

73.0 

0 

0 

0.000 

0.000 

1901-2000 

73-0 

0 

0 

0.000 

0.000 

2001-2100 

73-0 

0 

0 

0.000 

0.000 

2101-2200 

73.0 

2 

6 

0.027 

0.082 

2201-2300 

72-7 

2 

8 

0.028 

0.110 

2301-2400 

72.0 

2 

8 

0.028 

0.111 

2401-2500 

72.0 

3 

12 

0.042 

0.167 

2501-2600 

72.0 

6 

24 

0.083 

0.333 

2601-2700 

72.0 

7 

28 

0.097 

0.389 

2701-2800 

72.0 

13 

52 

0.181 

0.722 

2801-2900 

72.0 

13 

52 

0.181 

0.722 

2901-3000 

71.4 

6 

24 

0.084 

0.336 

3001-3100 

71.0 

1 

4 

o.oi4 

0.056 

0-500 

16.6 

0 

0 

0.000 

0.000 

501-1000 

*9.3 

0 

0 

0.000 

0.000 

1001 -150c 

57.2 

0 

0 

0.000 

0.000 

1501-2000 

71.5 

1 

4 

0.014 

0.056 

2001-2500 

72.5 

9 

3^ 

0.124 

0.469 

2501-3000 

71.9 

^5 

180 

0.626 

2.503 

102 
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TABLE  Bh4 


Replacement  Rates  for  Starters  on  M60  Tanks  in  1st  Bn,  33d  Armor 


Usoge 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

R0/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replace 

O-ICO 

11.0 

0 

0 

0.000 

C.000 

101-200 

11.0 

1 

1 

0.100 

0.100 

201-300 

12.9 

5 

5 

0.388 

0.368 

301-400 

20.4 

2 

2 

0.098 

0.098 

401-500 

27.7 

2 

2 

0.072 

0.072 

501-600 

37.7 

0 

0 

0.000 

0.000 

601-700 

48.9 

0 

0 

0.000 

0.000 

701-800 

51.6 

0 

0 

0.000 

0.000 

80.1-900 

53.4 

0 

0 

0.000 

0.000 

901-1000 

54-7 

0 

0 

0.000 

0.000 

1001-1100 

54.0 

0 

■  0 

0.000 

0.000 

1101-1200 

54.0 

0 

0 

0.000 

0.000 

1201-1300 

54.5 

0 

c 

0.000 

0.000 

1301-1400 

59.9 

1 

1 

0.017 

0.017 

1401-1500 

63.5 

1 

1 

0.016 

0.016 

1501-1600 

67.O 

5 

5 

0.075 

0.075 

1601-1700 

71.7 

1 

1 

0.014 

0.014 

1701-1800 

73.0 

0 

0 

0.000 

c.000 

1801-1900 

73-0 

1 

i 

0.014 

0.014 

1901-2000 

73.0 

1 

1 

0.014 

0.014 

2001-2100 

73-0 

0 

0 

0.000 

0.000 

2 101-2200 

73.0 

1 

J 

0.0.14 

0.014 

2201-2300 

73-0 

1 

1 

0.014 

O.OL4 

2301-2400 

72.0 

J. 

1 

0.014 

0.014 

2401-2500 

72.0 

1 

1 

0.014 

0.01 4 

2501-2600 

72.0 

0 

0 

0.000 

0.000 

2601-2700 

72.0 

3 

3 

0.042 

0.048 

27.01-2800 

72.0 

1 

1 

0.014 

0.014 

2801-2900 

72.0 

0 

0 

O.C'IO 

0.000 

2901-3000 

71.4 

1 

: 

0.014 

0.014 

3OOI-3IOO 

71.0 

0 

0 

0.000 

0.0  00 

3101-3200 

71.0 

0 

0 

0.000 

0.000 

3201-3300 

71.0 

0 

0 

b 

s 

O.OUO 

3301-3400 

71.0 

0 

0 

0.000 

0.000 

3401-3500 

71.0 

0 

0 

0.000 

0.000 

3501-3600 

69.5 

2 

2 

0.029 

u.02'9 

3601-3700 

65.8 

1 

1 

0.015 

0.015 

3701-3800 

56.8 

0 

0 

0.000 

0.000 

3801-3900 

49.7 

1 

1 

0.U20 

0.020 

3901-4000 

44.0 

0 

0 

C.000 

0.000 
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TABLE  B45 


Replacement  Rates  for  Road  and  Idler  Wheels  on  M60  Tanks  in  1st  Bn,  33d  Armor 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Ray  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-100 

11.0 

0 

0 

0.000 

0.000 

101-200 

11.0 

0 

0 

0.000 

0.000 

201-300 

12.9 

0 

0 

0.000 

0.000 

301-L00 

20.4 

0 

0 

0.000 

0.000 

401-500 

27.7 

1 

1 

0.036 

0.036 

501-600 

37-7 

0 

0 

0.000 

0.000 

601-700 

48.9 

0 

0 

0.000 

0.000 

701-800 

51.6 

0 

0 

0.000 

0.000 

801-900 

53-4 

0 

0 

0.000 

0.000 

901-1000 

54.7 

0 

0 

0.000 

0.000 

1001-1100 

54.0 

2 

0.019 

0.037 

1101-1200 

54.0 

1  •  '1 

0 

0.000 

0.000 

1201-1300 

54.5 

0 

0.000 

0.000 

1301-1400 

59-9 

0 

0.000 

0.000 

1401-1500 

63.5 

0 

0.000 

0.000 

1501-1600 

67.O 

H 

0 

0.000 

0.000 

1601-1700 

71.7 

0 

0.000 

0.000 

1701-1800 

73.0 

0.014 

0.027 

1801-1900 

73-0 

0.014 

0.027 

1901-2000 

73-0 

■ 

0.014 

0.055 

2001-2100 

73-0 

0 

0 

0.000 

0.000 

2101-2200 

73.0 

0 

0 

0.000 

0.000 

2201-2300 

72.7 

3 

o.o4i 

0.055 

2301-2400 

72.0 

0 

0.000 

0.000 

2401-2500 

72.0 

0.028 

0.056 

2501-2600 

72.0 

0.014 

0.028 

2601-2700 

72.0 

0.014 

0.014 

2701-2800 

72.0 

0.042 

0.056 

2801-2900 

72.0 

2 

0.028 

0.028 

2901-3000 

71.4 

6 

0.028 

0.084 

3001-3100 

71.0 

2 

0.014 

0.028 

3101-3200 

71.0 

2 

0.014 

0.028 

3201-3300 

71.0 

2 

3 

0.028 

0.042 

3301-3400 

71.0 

0 

0 

0.000 

0.000 

3401-3500 

71.0 

0 

0 

0.000 

0.000 

35OI-36CC 

69.5 

9 

0.043 

0.129 

3601-3700 

65.8 

15 

0.061 

0.228 

3701-3800 

56.8 

6 

0.070 

0.106 

3801-3900 

49.7 

3 

4 

0.060 

0.080 

3901-4000 

44.0 

3 

6 

0.068 

0.136 
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TABLE  B45  (continued) 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  af: 

R„/o  replacement  rote  tor: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-500 

1 6.6 

1 

1 

0.060 

0.060 

501-1000 

49.3 

0 

0 

0.000 

0.000 

1001-1500 

57-2 

1 

2 

0.017 

0.035 

1501-2000 

71.5 

3 

8 

0.042 

0.112 

2001-2500 

72.5 

5 

8 

O.O69 

0.110 

2501-3000 

71.9 

9 

15 

0.125 

0.209 

3001-3500 

71-0 

4 

7 

0.056 

0.099 

3501-4000 

57.2 

17 

40 

0.297 

0.699 

Ml  13  APCs 


TABLE  B46 

FSNs  of  Ml  13  APC  Repair  Ports  Studied 


Noun  of  repair  part 

FSN 

Battery,  storage 

61 40-057-2554 

Coil,  ignition 

2920-324-0371 

Differential,  steering  control 

2520-714-6135 

Distributor,  ignition  system 

2920-679-9753 

Engine  assembly 

2805-679-9668 

2805-751-9059 

Pad,  shoe,  track 

2530-690-2681 

Radiator,  engine  coolant 

2930-679-9748 

2930-811-9168 

Seal,  road  wheel  hub 

5330-679-9879 

Shock  absorber,  direct  action 

2540-714-6156 

Shoe,  track 

2530-690-2682 

Spark  plug 

2920-679-9728 

Sprocket,  wheel,  track  drive 

2520-679-7956 

Starter,  engine,  electrical 

2920-784-1708 

Transmission  assembly,  automatic 

2520-679-8032 

2520-860-7342 

Wheel,  track  idler,  rubber;  steel 

2530-71 1-C375 
2530^56-2299 

Wheel,  road,  rubber 

2530-679-7973 
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IN  US  ARE  UR,  BASED  ON  MILES  OF  OPERATION 

TABLE  B47 

Replacement  Rates  (or  Batteries  on  Ml  13  APCs  in  USAREUR 
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TABLE  B50 


Replacement  Rates  (or  Distributors  on  Ml  13  APCs  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Ra/o  replacement  rote  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  reploced 

O-lOO 

466.0 

0 

-0 

0.000 

0.000 

101-200 

466.0 

0 

0 

0.000 

0.000 

201-300 

466.0 

0 

0 

0.000 

0.000 

301 -LOO 

466.5 

0 

0 

0.000 

0.000 

401-500 

469.2 

1 

1 

0.002 

0.002 

501-600 

475-8 

0 

0 

0.000 

0.000 

601-700 

488.3 

1 

1 

0.002 

0.002 

701-800 

501.1 

0 

0 

0.000 

0.000 

801-900 

507.1 

3 

3 

0.006 

0.006 

901-1000 

513.0 

3 

3 

0.006 

0.006 

1001-1100 

517.1 

4 

4 

0.008 

0.008 

1101-1200 

520.1 

5 

5 

0.010 

0.010 

1201-1300 

528.5 

4 

4 

0.008 

0.008 

1301-1400 

525.8 

4 

4 

0.008 

0.008 

1401-1500 

532.3 

5 

5 

0.009 

0.009 

1501-1600 

538.5 

1 

1 

0.002 

0.002 

1601-1700 

532.6 

4 

4 

0.008 

0.008 

1701-1800 

514.2 

6 

6 

0.012 

0.012 

1801-1900 

495.1 

11 

11 

0.022 

0.022 

1901-2000 

487.8 

5 

5 

0.010 

0.010 

2001-2100 

482.0 

5 

5 

0.010 

0.010 

2101-2200 

463.6 

7 

7 

0.015 

0.015 

2201-2300 

440.7 

4 

4 

0.009 

0.009 

2301-2400 

417.6 

4 

4 

0.010 

0.010 

2401-2500 

402.0 

2 

2 

0.005 

0.005 

2501-2600 

378.3 

8 

8 

0.021 

0.021 

2601-2700 

343.2 

1 

1 

C.003 

0.003 

2701-2800 

317.0 

'3 

3 

0.009 

0.009 

2801-2900 

287.7 

3 

3 

0.010 

0.010 

2901-3000 

257.8 

2 

2 

0.008 

0.008 

3001-3100 

232.7 

4 

4 

0.017 

0.017 

3101-3200 

207.1 

3 

3 

0.014 

0.014 

3201-3300 

181.0 

1 

1 

0.006 

0.006 

3301-3400 

159.7 

0 

0 

0.000 

0.000 

3401-3500 

140.4 

4 

4 

0.028 

0.028 

3501-3600 

122.1 

2 

2 

0.016 

0.016 

3601-3700 

102.0  * 

1 

1 

0.010 

0.010 

3701-3800 

65.2 

2 

2 

0.023 

0.023 

3801-3900 

72.7 

0 

0 

0.000 

0.000 

3901-4000 

59-5 

1 

1 

0.017 

0.017 

4001-4100 

49.7 

? 

2 

o.o4o 

0.04o 

4101-4200 

37.9 

1 

1 

0.026 

0.026 

4201-4300 

27.8 

1 

1 

0.036 

0.036 
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TABLE  B51 

Replacement  Rates  for  Engines  on  Ml  13  APCs  in  USAREUR 


Usage 

interval, 

miles 


O-lOO 
101-200 
201-300 
301-400 
401-500 
501-600 
601-700 
701-800 
801-900 
901-1000 
1001-1100 
1101-1200 
1201-1300 
1301-1400 
1401-1500 
1501-1600 
1601-1700 
1701-1800 
1801-1900 
1901-2000 
2001-2100 
2101-22 OG 
2201-2300 
2301-2400 
2401-2500 
2501-2600 
2601-2700 
2701-2800 
2801-2900 
2901-3000 
3001-3100 
3101-3200 
3201-3300 
3301-3400 
3401-3500 
3501-3600 
3601-3700 
3701-3800 
3801-3900 
3901-4000 


Quantity  of: 


Vehicles 

observed 


Mainte- 


Ports 

replaced 


683.4 

675-6 

660.6 

645.7 

632.8 

613.1 
579-9 

551.3 

532.9 
515. 
490.8 

463.1 

434.4 
411.0 

382.2 

345.7 

318.5 

288.7 

258.8 

232.8 

207.1 
181.0 
159.7 
140.4 

122.1 
102.0 

85.2 

72.7 


Kaa 


Ra/0  replacement  rate  for: 

Maintenance 

actions 

Parts  replaced 

0.000 

0.000 

0.003 

0.003 

0.001 

0.001 

0.003 

0.003 

0.000 

0.000 

0.003 

0.003 

0.001 

0.001 

0.000 

0.000 

0.006 

0.006 

0.003 

0.003 

0.000 

0.000 

0.001 

0.001 

0.003 

0.003 

0.002 

0.002 

0.003 

0.003 

0.006 

0.006 

0.005 

0.005 

0.005 

0.005 

0.009 

0.009 

0.009 

0.009 

0.016 

0.016 

0.004 

0.004 

0.002 

0.002 

0.005 

0.005 

0.019 

0.019 

0.008 

0,008 

0.014 

0.014 

0.009 

0.009 

0.010 

0.010 

0.019 

0.019 

0.017 

0.017 

0.010 

0.010 

0.000 

0.000 

0.000 

0.000 

0.021 

0.021 

0.033 

0.033 

0.020 

0.020 

0.000 

0.000 

0.014 

0.014 

0.017 

0.017 

RAC-T-465 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  05? 

Replacement  Rates  for  Track  Pads  on  Ml  13  APCs  in  USAREUR 
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TABLE  B53 


Replacement  Rotes  for  Radiators  on  Ml  13  APCs  in  USAREUR 


Usoge 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Ro/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Part* 

replaced 

Maintenance 

octions 

Parts  replaced 

O-lOO 

466.0 

0 

0 

0.000 

0.000 

101-200 

466.0 

0 

0 

0.000 

0.000 

201-300 

466.0 

0 

0 

0.000 

0.000 

301-400 

466.5 

1 

1 

0.002 

0.002 

401-500 

469.2 

0 

0 

0.000 

0.000 

501-600 

475-8 

1 

0.002 

0.002 

601-700 

488.3 

1 

0.002 

0.002 

■701-800 

501.1 

1 

0.002 

0.002 

80.1-900 

507.1 

0 

0 

0.000 

0.000 

901-1000 

513.0 

1 

0.002 

0.002 

1001-1100 

517.1 

2 

0.004 

0.004 

1101-1200 

520.1 

2 

0.004 

0.004 

1201-1300 

528.5 

0 

■1  i 

0.000 

0.000 

1301-1400 

525.8 

4 

0.008 

0.008 

1401-1500 

532.3 

1 

0.002 

0.002 

Ip01-l600 

538.5 

0 

0 

0.000 

0.000 

1601-1700 

532.6 

0.002 

0.002 

1701-1800 

514.2 

0.006 

0.006 

1801-1900 

.  495.1 

0.008 

0.008 

1901-2000 

487.8 

0.008 

0.008 

2001-2100 

482.0 

5 

0.010 

0.010 

2101-2200 

463.6 

0.004 

0.004 

2201-2300 

440.7 

Efl  ' 

0.016 

0.016 

2301-2400 

417.6 

1 

0.010 

0.010  1 

2401-2500 

402.0 

■ 

0.005 

0.005 

2501-2600 

378.3 

ra 

0.003 

0.003 

2601-2700 

343.2 

6 

6 

0.017 

0.017 

2701-2800 

317-0 

0 

0 

0.000 

0.000 

2801-2900 

287.7 

0.003 

0.003 

2901-3000 

257.8 

2 

0.008 

0.008 

3001-3100 

232.7 

0.004 

0.004 

3101-3200 

207.1 

0.005 

0.005 

3201-3300 

l8l.O 

0.006 

0.006 

3301-3400 

159.7 

0.006 

0.006 

3401-3500 

l4o.4 

^  1 

0.007 

0.007 

3501-3600 

122.1 

1 

0.008 

0.008 

3601-3700 

102.0 

2 

2 

0.020 

0.020 

3701-3800 

85.2 

0 

0 

0.000 

0.000 

3801-3900 

72.7 

1 

1 

0.014 

0.014 

3901-4000 

59-5 

0 

0 

0.000 

0.000 

4001-4100 

49.7 

1 

1 

0.020 

0.020 
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TABLE  B54 


Replacement  Rates  (or  Road  Wheel  Hub  Seals  on  Ml  13  APCs  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  06 

P  >  replacement  rate  for: 
a/o  r 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Ports  replaced 

O-IOC 

466.0 

0 

0 

0.000 

0.000 

101-200 

466.0 

1 

1 

0.002 

0.002 

201-300 

466.0 

0 

0 

0.000 

0.000 

301-400 

466.5 

0 

0 

0.000 

0.000 

401-500 

469.2 

0 

0 

0.000 

0.000 

501-600 

475-8 

1 

1 

0.002 

0.002 

601 -TOO 

488.3 

3 

3 

0.006 

0.006 

701-800 

501.1 

2 

8 

0.004 

0.016 

801-900 

507.1 

1 

1 

0.002 

0.002 

901-1000 

513.0 

0 

0 

0.000 

0.000 

1001-1100 

517.1 

3 

6 

0.006 

0.012 

1101-1200 

520.1 

4 

5 

0.008 

0.010 

\201-1300 

528.5 

3 

3 

0.006 

0.006 

1301-1400 

525.8 

2 

2 

0.004 

0.004 

1401-1500 

532.3 

0 

0 

0.000 

0.000 

1501-1600 

538.5 

2 

2 

0.004 

0.004 

1601-1700 

532.6 

3 

4 

0.006 

0.008 

1701-1800 

514.2 

1 

1 

0.002 

0.002 

1801-1900 

495-1 

2 

2 

0.004 

0.004 

1901-2000 

487.8 

1 

1 

0.002 

0.002 

2001-2100 

482.0 

6 

11 

0.012 

0.023 

2101-2200 

463.6 

7 

7 

0.015 

0.015 

2201-2300 

440.7 

2 

4 

0.005 

0.009 

2301-2400 

417.6 

3 

3 

0.007 

0.007  • 

2401-2500 

402.0 

2 

2 

0.005 

0.005 

2501-2600 

378.3 

2 

2 

0.005 

0.005 

2601-2700 

343.2 

3 

3 

0.009 

0.009 

2701-2800 

317.0 

0 

0 

0.000 

0.000 

2801-2900 

287.7 

1 

1 

0.003 

0.003 

2901-3000 

257.8 

3 

5 

0.012 

0.019 

3C01-3100 

232.7 

1 

8 

0.004 

0.034 

3101-3200 

207.1 

1 

2 

0.005 

0.010 

3201-3300 

181.0 

1 

1 

0.006 

0.006 

3301-3400 

159.7 

1 

2 

0.006 

0.013 

3401-3500 

140.4 

3 

4 

0.021 

0.028 

3501-3600 

122.1 

0 

0 

0.000 

0.000 

3601-3700 

102.0 

4 

4 

0.039 

0.039 

3701-3800 

85.2 

0 

0 

0.000 

0.000 

3801-3900 

72.7 

0 

0 

0.000 

0.000 

3901-4000 

59-5 

3 

5 

0.050 

0.084 

4001-4100 

49.7 

2 

4 

0.040 

0.080 
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TABLE  B55 

Replacement  Rates  for  Shock  Absorbers  on  Ml  13  APCs  in  USAREUR 
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TABLE  B56 


Replacement  Rates  for  Track  Shoes  on  Ml  13  APCs  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Rg/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

•  ■ 

Parts  replaced 

0-100 

467.0 

0 

0 

0.000 

0.000 

101-200 

467.0 

1 

2 

0.002 

0.004 

201-300 

467*0 

2 

3 

0.004 

0.006 

301-400 

467.5 

4 

5 

0.009 

'  0.011 

401-500 

470.2 

0 

0 

0.000 

0.000 

501-600 

476.8 

5 

11 

0.010 

0.023 

601-700 

489-3 

2 

65 

0.004 

0.133 

701-800 

502.1 

6 

9 

0.012 

0.018 

801-900 

508.1 

4 

6 

0.008 

0.012 

901-1000 

514.0 

2 

2 

0.004 

0.004 

1001-1100 

518.1 

3 

8 

0.006 

0.015 

1101-1200 

521.1 

6 

18 

0.012 

0.035 

lgol-1300 

529-5 

11 

42 

0.021 

0.079 

1301-1400 

526.8 

7 

156 

0.013 

0.296 

1401-1500 

533-3 

9 

185 

0.017 

0.347 

1501-1600 

539.5 

4 

13 

0.007 

0.024 

1601-1700 

533.6 

9 

10 

0.017 

0.019 

1701-1800 

515.2 

3 

19 

0.006 

0.037 

1801-1900 

496.1 

8 

325 

0.016 

0.655 

1901-2000 

488.8 

11 

661 

0.023 

1.352 

2001-2100 

483-0 

6 

637 

0.012 

1.319 

2101-2200 

464.6 

11 

645 

0.024 

1.388 

2201-2300 

441.7 

8 

390 

0.018 

0.883 

2301-2400 

418.6 

9 

265 

0.022 

0.633 

2401-2500 

403-0 

8 

394 

0.020 

0.978 

2501-2600 

379.3 

11 

547 

0.029 

1.442 

2601-2700 

344.2 

10 

659 

0.029 

1.915 

2701-2800 

318.0 

14 

1167 

0.044 

3.670 

2801-2900 

288.7 

13 

1085 

0.045 

3.758 

2901-3000 

258.8 

17 

730 

0.066 

2.821 

3001-3100 

233.7 

17 

635 

0.073 

2.717 

3101-3200 

208.1 

11 

325 

0.053 

3-964 

3201-3300 

182.0 

11 

1123 

0.060 

6.170 

3301-3400 

160.7 

11 

783 

0.068 

4.872 

3401-3500 

l4l.4 

10 

789 

0.071 

5.580 

3501-3600 

123-1 

17 

1706 

0.138 

13-859 

3601-3700 

103.0 

12 

1300 

0.117 

12.621 

3701-3800 

86.2 

7 

642 

0.08l 

7.448 

3801-3900 

73-7 

5 

582 

0.068 

7.897 

3901-4000 

60.5 

4 

34 

0.066 

0.562 

4001-4100 

50.5 

5 

445 

0.099 

8.812 
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TABLE  B57 

Replacement  Rates  for  Spark  Plugs  on  Ml  13  APCs  in  USAREUR 
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TABLE  BS8 

Replacement  Rates  for  Sprockets  on  Ml  13  APCs  in  USAREUR 
I  Quantity  of: 


Part* 

replaced 


Usage 

interval, 

miles 

Vehicles 

observed 

Mainte- 

nance 

actions 

0-100 

466.0 

0 

101-200 

466.0 

0 

201-300 

466.0 

0 

301-400 

466.5 

0 

401-500 

469-2 

0 

501-600 

475-8 

1 

601-700 

488.3 

0 

701-800 

501.1 

0 

801-900 

507.1 

0 

901-1000 

513.0 

1 

1001-1100 

1101-1200 

1201-1300 

1301-1400 

1401-1500 

1501-1600 

1601-1700 

1701-1800 

1801-1900 

1901-2000 

2001-2100 

2101-2200 

2201-2300 

2301-2400 

2401-2500 

2501-2600 

2601-2700 

2701-2800 

2801-2900 

2901-3000 

3001-3100 

3101-3200 

3201-3300 

3301-3400 

3401-3500 

3501-3600 

3601-3700 

3701-3800 

3801-3900 

3901-4000 

4001-4100 


517.1 

520.1 

528.5 
525.8 
532.3 

538.5 

532.6 

514.2 

495.1 
487-8 
482.0 
463  *6 

440.7 

417.6 
402.0 

378.3 

343.2 
317-0 

287.7 

257.8 

232.7 

207.1 
181.0 

159.7 

140.4 

122.1 
102.0 

85.2 

72.7 
59.5 

49.7 


Ra/a  replacement  rate  for: 

Maintenance 

actions 

Parts  replaced 

0.000 

0.000 

0.000 

0.000 

0.000 

0.002 

0.000 

0.000 

0.000 

0.002 

0.000 

0.000 

0.002 

0.002 

0.00c 

0.002 

0.000 

0.002 

0.002 

0.002 

0.002 

0.002 

0.007 

0.007 

0.020 

0.008 

0.017 

0.016 

0.024 

0.035 

0.026 

0.029 

0.033 

O.O56 

0.093 

0.033 

0.049 

0.070 

0.014 

0.050 

0.101 
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TABLE  B59 


Replacement  Rates  (or  Starters  on  Ml  13  A  PCs  in  USAREUR 


Usage 

interval, 

miles 

Vehicles 

observed 

Quontity  of: 

Ra/0  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

0-100 

466.0 

3 

3 

0.006 

0.006 

101-200 

466.0 

5 

5 

0.011 

0.011 

201-300 

466.0 

1 

1 

0.002 

0.002 

301-400 

466.5 

4 

4 

0.009 

0.009 

401-500 

469.2 

4 

4 

0.009 

0.009 

501-600 

475-8 

10 

10 

0.021 

0.021 

601-700 

488.3 

10 

10 

0.020 

0.020 

701-800 

501.1 

3 

1  3 

0.006 

0.006 

801-900 

507.1 

13 

13 

0.026 

0.026 

901-1000 

513.0 

12 

m?:-:  '.Qm 

0.023 

0.023 

1001-1100 

517.1 

mm 

Mm  4 

0.014 

0.014 

1101-1200 

520.1 

sa 

0.027 

0.027 

1201-1300 

528.5 

0.019 

0.019 

1301-1400 

525.8 

11 

0.021 

0.021 

1401-1500 

532.3 

8 

i  El  ? 

0.015 

0.015 

1501-1600 

538.5 

9 

%  m  j 

0.017 

0.017 

1601-1700 

532.6 

11 

0.021 

0.021 

1701-1800 

514.2 

9 

9 

0.018 

0.018 

1801-1900 

495.1 

6 

6 

0.012 

0.012 

1901-2000 

487.8 

10 

10 

0.021 

0.021 

2001-2100 

482.0 

0.015 

0.015 

2101-2200 

463.6 

PH  n 

0.022 

0.022 

2201-2300 

440.7 

mm 

0.032 

0.032 

2301-2400 

417.6 

K9 

:  El  s 

0.024 

0.024 

2401-2500 

402.0 

iff  ; 

;>  In  1 

0.032 

0.032 

2501-2600 

378.3 

0.034 

0.034 

2601-2700 

343.2 

mm 

.’M  - 1 

0.012 

0.012 

2701-2800 

317-0 

■9 

0.013 

0.013 

2801-2900 

287.7 

5 

5 

0.017 

0.017 

2901-3000 

257.8 

6 

6 

0.023 

0.023 

3001-3100 

232.7 

3 

3 

0.013 

0.013 

3101-3200 

207-1 

4 

4 

0.019 

0.019 

3201-3300 

181.0 

5 

5 

0.028 

0.028 

3301-3400 

159.7 

5 

5 

0.031 

0.031 

3401-3500 

140.4 

4 

4 

0.028 

0.028 

3501-2600 

122.1 

3 

3 

0.025 

0.025 

3601-3700 

102.0 

6 

6 

0.059 

0.059 

3701-3800 

85.2 

4 

0.047 

0.047 

3801-3900 

72.7 

6 

O.083 

O.083 

3901-4000 

59.5 

1 

0.017 

0.017 

4001-4100 

49.7 

3 

_ 3 _ 

0.060 

0.060 
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TABLE  B60 

Replacement  Rates  for  Transmissions  on  Ml  13  APCs  in  USAREUR 


Usage 

interval, 

miles 


O-lOO 

101-200 

201-300 

301-400 

401-500 

501-600 

601-700 

701-800 

801-900 

901-1000 

1001-1100 

1101-1200 

1501-1300 

1301-1400 

1401-1500 

1501-1600 

1601-1700 

1701-1800 

1801-1900 

1901-2000 

2001-2100 

2101-2200 

2201-2300 

2301-2400 

2401-2500 

2501-2600 

2601-2700 

2701-2800 

2801-2900 

2901-3000 

3001-3100 

3101-3200 

3201-3300 

3301-3400 

3401-3500 

3501-3600 

3601-3700 

3701-3800 

3801-3900 

3901-4000 

4001-4100 


Vehicles 

observed 


705.0 

705.0 

705.0 

705.0 

705.0 

705.0 

705.0 

704.1 

701.3 
694.7 
689.O 

683.4 

675.6 

660.6 

645.7 

632.8 

613.1 
579-9 

551.3 

532.9 

515.4 
490.8 

463.1 

434.4 
4ll.o 

382.2 

345.7 

318.5 

288.7 

258.8 

232.8 

207.1 
181.0 
159.7 
l4o.4 

122.1 
102.0 

85.2 

72.7 
59-5 

49.7 


Quantity  of. 

Ra/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parti 

replaced 

Maintenance 

actions 

Ports  replaced 

0 

0 

0.000 

0.000 

0 

0 

0.000 

0.000 

1 

1 

0.001 

0.001 

0 

0 

0.000 

0.000 

2 

2 

0.003 

0.003 

4 

.  4 

0.006 

0.006 

2 

2 

0.003 

0.003 

1 

1 

0.001 

0.001 

0 

0 

0.000 

0.000 

4 

4 

0.006 

0.006  . 

0 

0 

0.000 

0.000 

3 

3 

0.004 

0.004 

0 

0 

0.000 

0.000 

2 

2 

0.003 

0.003 

1 

1 

0.002 

0.002 

1 

1 

0.002 

0.002 

0 

0 

0.000 

0.000 

1 

1 

0.002 

0.002 

4 

4 

0.007 

0.007 

1 

1 

0.002 

0.002 

1 

1 

0.002 

0.002 

1 

1 

0.002 

0.002 

3 

3 

0.006 

0.006 

1 

1 

0.002 

0.002 

2 

2 

0.005 

0.005 

4 

4 

0.010 

0.010 

4 

4 

0.012 

0.012 

0 

0 

0.000 

0.000 

2 

2 

0.007 

0.007 

0 

0 

0.000 

0.000 

0 

0 

0.000 

0.000 

1 

1 

0.005 

0.005 

0 

0 

0.000 

0.000 

1 

1 

0.006 

0.006 

2 

2 

0.014 

0.014 

4 

4 

0.033 

0.033 

0 

0 

0.000 

0.000 

0 

0 

0.000 

0.000 

1 

1 

0.014 

0.014 

0 

0 

0.000 

0.000 

1 

1 

0.020 

0.020 
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TABLE  B61 


Replacement  Rates  for  Idler  Wheels  on  Ml  13  APCs  In  USAREUR 


Usoge 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

Ro/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

466.0 

0 

0 

0.000 

0.000 

101-200 

466.0 

2 

3 

0.004 

0.006 

201-300 

!  466.0 

3 

3 

0.006 

0.006 

301-400 

466.5 

5 

8 

0.011 

0.017 

401-500 

469.2 

5 

10 

0.011 

0.021 

501-600 

475.8 

14 

18 

0.029 

0.038 

601-700 

488.3 

3 

3 

0.006 

0.006 

701-800 

501.1 

28 

51 

O.O56 

0.102 

801-900 

507.1 

11 

24 

0.022 

0.047 

901-1000 

513.0 

6 

13 

0.012 

0.025 

1001-1100 

517.1 

18 

44 

0.035 

0.085 

1101-1200 

520.1 

12 

38 

-  0.023 

0.073 

1201-1300 

528.5 

21 

43 

0.040 

0.081 

1301-1400 

525-8 

12 

25 

0.023 

0.048 

1401-1500 

532.3 

10 

33 

0.019 

0.062 

1501-1600 

538.5 

7 

21 

0.013 

0.039 

1601-1700 

532.6 

15 

38 

0.028 

0.071 

1701-1800 

514.2 

19 

69 

0.037 

0.134 

1801-1900 

495.1 

11 

24 

0.022 

0.048 

1901-2000 

487.8 

13 

38 

0.027 

0.078 

2001-2100 

482.0 

17 

50 

0.035 

0.104 

2101-2200 

463.6 

18 

52 

0.039 

0.112 

2201-2300 

440.7 

in 

38 

0.034 

0.086 

2301-2400 

417.6 

Kfl 

33 

0.034 

0.079 

2401-2500 

402.0 

■9  ■ 

22 

0.025 

0.055 

2501-2600 

378.3 

mm 

11 

0.011 

0.029 

2601-2700 

343.2 

■1  / 

11 

0.012 

0.032 

2701-2800 

317.0 

6 

18 

0.019 

0.057 

2801-2900 

287.7 

5 

16 

0.017 

0.056 

2901-3000 

257.8 

2 

c; 

* 

0.008 

0.019 

3001-3100 

232.7 

2 

5 

0.009 

0.021 

3101-3200 

2U7-1 

5 

16 

0.024 

0.077 

3201-3300 

181.0 

2 

8 

0.011 

0.044 

3301-3400 

159-7 

5 

20 

0.031 

0.125 

3401-3500 

140.4 

6 

21 

0.043 

O.150 

3501-3600 

122.1 

2 

6 

0.016 

0.049 

3601-3700 

102.0 

23 

O.O69 

0.225 

3701-3800 

85.2 

12 

0.035 

0.141 

3801-3900 

72.7 

16 

0.055 

0.220 

3901-4000 

59.5 

2 

0.017 

0.034 

4001-4100 

49.7 

5 

20 

0.101 

0.402 

4101-4200 

37-9 

2 

8 

0.053 

0.211 

4201-4300 

27.8 

0 

0 

0.000 

0.000 

4301-4400 

19.6 

3 

10 

0.153 

0.510 

4401-4500 

1 

4 

0.070 

0.280 
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TABLE  B62 


Rtploctmtnt  Rafts  (or  Road  Whttls  on  Ml  13  APCs  in  USAREUR 


Utagt 

Inttrval, 

milt* 

Vthiclts 

obstrvtd 

Quantity  of: 

Rg/o  rtploctmtnt  rota  (or: 

Main!*. 

nonet 

actions 

Parts 

rtplactd 

Mointtnanct 

actions 

Parts  rtplactd 

O-lOO 

466.0 

0 

0 

0.000 

0.000 

101-200 

466.0 

0 

0 

0.000 

0.000 

201-300 

466.0 

0 

0 

0.000 

0.000 

301-4*0 

466.5 

1 

1 

0.002 

0.002 

401-500 

469-2 

2 

5 

0.004 

0.011 

501-600 

475-8 

1 

1 

0.002 

0.002 

601-700 

488.3 

0 

0 

0.000 

0.000 

701-800 

501.1 

1 

5 

0.002 

0.010 

801-900 

507.1 

1 

2 

0.002 

0.004 

901-1000 

513.0 

2 

6 

0.004 

0.012 

1001-1100 

517.1 

5 

10 

0.010 

0.019 

1101-1200 

520.1 

1 

2 

0.002 

0.004 

1201-1300 

528.5 

3 

4 

0.006 

0.008 

1301-1400 

525.8 

2 

3 

0.004 

0.006 

1401-1500 

532.3 

4 

5 

0.008 

0.009 

1501-1600 

538-5 

2 

3 

0.004 

0.006 

1601-1700 

532.6 

0 

0 

0.000 

0.000 

1701-1800 

514.2 

2 

5 

0.004 

0.010 

1801-1900 

495.1 

1 

6 

0.002 

0.012 

1901-2000 

487.8 

6 

28 

0.012 

0.057 

2001-2100 

482.0 

8 

29 

0.017 

0.060 

2101-2200 

463.6 

8 

29 

0.017 

0.063 

2201-2300 

440.7 

5 

16 

0.011 

0.036 

2301-2400 

417.6 

3 

15 

0.007 

0.036 

2401-2500 

402.0 

10 

34 

0.025 

O.O85 

2501-2600 

378.3 

4 

20 

0.011 

0.053 

2601-2700 

343.2 

6 

17 

0.017 

0.050 

2701-2800 

317.0 

3 

6 

0.009 

0.019 

2801-2900 

287.7 

4 

14 

0.014 

0.049 

2901-3000 

257.8 

4 

8 

0.016 

0.031 

3001-3100 

232.7 

2 

3 

0.009 

0.013 

3101-3200 

207.1 

4 

28 

0.019 

0.135 

3201-3300 

181.0 

5 

8 

0.028 

0.044 

3301-3400 

159.7 

5 

16 

0.031 

0.100 

3401-3500 

140.4 

3 

28 

0.021 

0.199 

3501-3600 

122.1 

1 

3 

0.008 

0.025 

3601-3700 

102.0 

0 

0 

0.000 

0.000 

3701-3800 

85.2 

1 

1 

0.012 

0.012 

3801-3900 

72.7 

2 

9 

0.028 

0.124 

3901-4000 

59.5 

3 

13 

0.050 

0.218 

4001-4100 

49.7 

2 

10 

0.040 

0.201 

4101-4200 

37-9 

1 

2 

0.026 

0.053 

4201-4300 

27.8 

1 

7 

0.036 

0.252 

4301-4400 

19.6 

1 

3 

0.051 

0.153 

4401-4500 

14.3 

0 

0 

0.000 

0.000 

4501-4600 

9.6 

1 

4 

0.104 

0.417 

2 
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TABLE  B64 

Riplacomont  Ratal  for  Ignition  Colli  on  Ml  13  APCi  In  USAREUR 


Uiap* 

Interval, 

month* 

Vehicle* 

obtorved 

0-1 

466.0 

1-2 

469.0 

2-3 

473.6 

3-4 

481.7 

4-5 

494.4 

5-6 

515.8 

6-7 

577.8 

7-8 

629.0 

8-9 

654.2 

9-10 

645.7 

10-11 

638.9 

11-12 

633.5 

12-13 

619.8 

13-14 

606.9 

14-15 

597-3 

15-16 

577.0 

16-17 

523.1 

17-18 

430.5 

18-19 

309.6 

19-20 

243.9 

20-21 

194.8 

21-22 

136.9 

Quantity  of: 


action* 


Port* 

replaced 


Rt/t  roploeomont  rat*  for: 


TABLE  B65 


Roploeomont  Ratal  for  Differential!  on  Ml  13  APCi  in  USAREUR 


Uiag* 

interval, 

month* 

Vehicle* 

obterved 

1-2 

469.0 

2-3 

473.6 

3-4 

481.7 

4-5 

494.4 

5-6 

515.8 

6-7 

577.8 

7-8 

629.0 

8-9 

654.2 

9-10 

645.7 

10-11 

638.9 

11-12 

633.5 

12-13 

619.8 

13-14 

606.9 

14-15 

597-3 

15-16 

577.0 

16-17 

523.1 

17-18 

430.5 

18-19 

309.6 

Quantity  of: 

Ra/o  replacement  rate  for: 

Mainte¬ 

nance 

action* 

Part* 

replaced 

Maintenance 

action* 

Part*  replaced 

0.002 

0.014 

0.017 

0.008 

0.003 

0.005 

0.005 

0.006 

0.003 

0.003 

0.007 

0.002 

0.002 

0.002 

0.003 


M*I*I*1 


0.004 
0.006 
0.002 
0.002 
0.014 
0.017 
0.008 
0.003 
0.005 
.005 
.006 
0.003 
0.003 

0.007 

0.002 

0.002 

0.002 

0.003 
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TABLE  B66 


Replacement  Rot**  (or  Distributor*  on  Ml  13  APC*  in  USAREUR 


Utoge 

int»rvot, 

month* 

V*hiel*t 

obierved 

Quantity  of: 

Re/,  replacement  rat*  (or: 

Mainte¬ 

nance 

action* 

Port* 

replaced 

Maintenance 

action* 

Part*  replaced 

0-1 

466.0 

0 

0 

0.000 

0.000 

1  .  1-2 

469,0 

0 

0 

0.000 

0.000 

2-3 

473-6 

0 

0 

0.000 

0.000 

3-4 

481.7 

2 

2 

0.004 

0.004 

4-5 

494.4 

4 

4 

0.008 

0.008 

5-6 

515.8 

1 

1 

0.002 

0.002 

6-7 

577.8 

6 

6 

0.010 

0.010 

7-8 

629.0 

4 

4 

0.006 

0.006 

8-9 

654.2 

5 

5 

0.008 

0.008 

9-10 

645.7 

4 

4 

0.006 

0.006 

10-11 

638.9 

-> 

3 

0.005 

0.005 

11-12 

633.5 

9 

9 

0.014 

0.014 

12-13 

619.8 

13 

13 

0.021 

0.021 

13-14 

606.9 

6 

6 

0.010 

0.010 

14-15 

597.3 

15 

15 

0.025 

0.025 

15-16 

577-0 

15 

15 

0.026 

0.026 

16-17 

523.1 

5 

5 

0.010 

0.010 

17-18 

430.5 

6 

6 

0.014 

0.014 

18-19 

309.6 

4 

4 

0.013 

0.013 

19-20 

243-9 

8 

8 

0.033 

0.033 

20-21 

194.8 

4 

4 

0.021 

0.021 
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TABLE  B67 


Replocement  Rafts  for  Engines  on  Ml  13  APCs  In  USAREUR 


Uiege 

interval, 

month* 

Vahiclt* 

ebiarvad 

Quantity  of: 

Rg/a  replacement  rate  for: 

Mainte¬ 

nance 

action* 

Part* 

replaced 

Maintenance 

action* 

Part*  replaced 

0-1 

705.0 

0 

0 

0.000 

0.000 

1-2 

704.7 

0 

0 

0.000 

0.000 

2-3 

703.0 

3 

3 

0.004 

0.004. 

3-4 

703-0 

2 

2 

0.003 

0.003 

4-5 

703.0 

1 

1 

0.001 

0.001 

5-6 

702.2 

2 

2 

0.003 

0.003 

6-7 

699.9 

2 

2 

0.003 

0.003 

7-8 

694.1 

4 

4 

0.006 

0.006 

8-9 

684.5 

7 

7 

0.010 

0.010 

9-10 

675.0 

2 

2 

0.003 

0.003 

10-11 

654.6 

3 

3 

0.005 

0.005 

11-12 

644.5 

4 

4 

0.006 

0.006 

12-13 

627.9 

9 

9 

0.014 

0.014 

13-14 

612.0 

4 

4 

0.007 

0.007 

14-15 

600.3 

9 

9 

0.015 

0.015 

15-16 

580.0 

ll 

11 

0.019 

0.019 

16-17 

525.7 

9 

9 

0.017 

0.017 

17-18 

432.5 

4 

4 

0.009 

0.009 

18-19 

311.6 

5 

5 

0.016 

0.016 

19-20 

245-9 

2 

2 

0.006 

0.008 

20-21 

196.8 

2 

2 

0.010 

0.010 

21-22 

138.9 

9 

9 

0.065 

0.065 

22-23 

57.4 

2 

2 

0.035 

0.035 

23-24 

42.0 

1 

1 

0.024 

0.024 

24-25 

32.8 

1 

1 

0.030 

0.030 
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TABLE  B68 


R*plac*m*nt  Ratal  for  Traek  Pad*  on  Ml  13  APCi  in  USAREUR 


Utag* 

Interval, 

month* 

Vthicltt 

obiorvod 

Quantity  of' 

Ra/o  roplaeomont  rat*  for: 

Mointo- 

nonco 

action* 

Port* 

roplaeod 

Maintenance 

action* 

Part*  r*plac*d 

0-1 

466.0 

1 

1 

0.002 

0.002 

1-2 

469-0 

1 

126 

0.002 

0.269 

2-3 

473-6 

5 

8 

0.011 

0.017 

3-4 

481.7 

3 

6 

0.006 

0.012 

4-5 

494.4 

9 

146 

0.018 

0.295 

5-6 

515.8 

4 

5 

0.008 

0.010 

6-7 

577-8 

6 

259 

0.010 

0.448 

7-8 

629.0 

11 

665 

0.017 

1.057 

8-9 

654.2 

20 

2488 

0.031 

3.803 

9-10 

645.7 

10 

537 

0.015 

0.832 

10-11 

638.9 

24 

1988 

O.O38 

3.112 

11-12 

633.5 

48 

4978 

0.076 

7.858 

12-13 

619.8 

44 

9951 

0.071 

16.055 

13-14 

606.9 

37 

7883 

0.06l 

12.989 

14-15 

597.3 

32 

10604 

0.054 

17.753 

15-16 

577.0 

33 

5438 

0.057 

9-425 

16-17 

523.1 

31 

11573 

0.059 

22.124 

17-18 

430.5 

20 

5030 

0.046 

11.684 

18-19 

309.6 

15 

482 

0.048 

1.557 

19-20 

243.9 

9 

1018 

0.037 

4.174 

20-21 

194.8 

9 

1023 

0.046 

5.252 

21-22 

136.9 

9 

576 

0.066 

4.207 

22-23 

55-4 

1 

127 

0.018 

2.292 
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TABLE  B69 


Replacement  Rates  for  Radiators  on  Ml  13  APCs  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

Rg/0  replacement  rate  for: 

Mainta* 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

466.0 

0 

0 

0.000 

0.000 

1-2 

469.0 

1 

1 

0.002 

0.002 

2i3 

473-6 

2 

2 

0.004 

0.004 

3-4 

481.7 

1 

1 

0.002 

0.002 

4-5 

494.4 

1 

1 

0.002 

0.002 

5-6 

515.8 

1 

1 

0.002 

0.002 

6-7 

577.8 

2 

2 

0.003 

0.003 

7-8 

629.0 

2 

2 

0.003 

0.003 

8-9 

654.2 

1 

1 

0.002 

0.002 

9-10 

645.7 

2 

2 

0.003 

0.003 

10-11 

638.9 

4 

4 

0.006 

0.006 

11-12 

633.5 

3 

3 

0.005 

0.005 

12-13 

619.8 

5 

5 

0.008 

0.008 

13-14 

606.9 

8 

8 

0.013 

0.013 

14-15 

597.3 

11 

11 

0.018 

0.018 

15-16 

577-0 

3 

3 

0.005 

0.005 

16-17 

523.1 

k 

4 

0.008 

0.008 

17-18 

430.5 

6 

6 

0.014 

0.014 

18-19 

3'  .6 

1 

1 

0.003 

0.003 

19-20 

243.9 

1 

1 

0.004 

0.004 

20-21 

194.9 

4 

4 

0.021 

0.021 

21-22 

136.9 

0 

0 

0.000 

0.000 

22-23 

55-4 

1 

1 

0.018 

0.018 

23-24 

4o.8 

1 

1 

0.025 

0.025 
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TABLE  B70 


Replacement  Rates  for  Road  Wheel  Hub  Seols  on  Ml  13  APCs  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

Ro/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

466.0 

0 

0 

0.000 

0.000 

1-2 

469.0 

2 

2 

0.004 

0.004 

2-3 

473-6 

2 

2 

0.004 

O.OOit 

3-4 

481.7 

3 

3 

0.006 

0.006 

4-5 

L94.lt 

2 

2 

0.004 

0.004 

5-6 

515.8 

3 

6 

0.006 

0.012 

6-7 

577.8 

k 

5 

0.007 

0.009 

7-8 

629.0 

b 

4 

0.006 

0.006 

8-9 

654.2 

5 

6 

0.008 

0.009 

9-10 

645-7 

4 

4 

0.006 

0.006 

10-11 

638.9 

1 

1 

0.002 

0.002 

11-12 

633.5 

3 

6 

0.005 

0.009 

12-13 

619.8 

6 

7 

0.010 

0.011 

13-14 

606.9 

1 

1 

0.002 

0.002 

14-15 

597-3 

5 

9 

0.008 

0.015 

15-16 

5770 

3 

4 

0.005 

0.007 

16-17 

523.1 

9 

11 

0.017 

0.021 

17-18 

430.5 

6 

13 

0.014 

0.030 

18-19 

309.6 

3 

5 

0.010 

0.016 

19-20 

243.9 

5 

7 

0.021 

0.029 

20-21 

194.8 

0 

0 

0.000 

0.000 

21-22 

136.9 

2 

4 

0.015 

0.029 

22-23 

55-4 

1 

1 

0.018 

0.018 
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TABLE  B72 

Replacement  Rates  lor  Track  Shoes  on  Ml  13  APCs  in  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

0-1 

467.0 

1-2 

470.0 

2-3 

474.6 

3-4 

482.7 

4-5 

495.4 

5-6 

516.8 

6-7 

578.8 

7-8 

630.0 

8-9 

655.2 

9-10 

646.7 

10-11 

639.9 

11-12 

634.5 

12-13 

620.8 

13-14 

607.9 

14-15 

598.3 

15-16 

578.0 

16-17 

524.1 

17-18 

431.5 

18-19 

310.6 

19-20 

244.9 

20-21 

195.8 

21-22 

137.0 

22-23 

55-4 

Quantity  of: 


nonet 

actions 


Parts 

replaced 


Ro/o  replacement  rate  for: 


Maintenance 

octions 


Parts  replaced 


0.013 

0.013 

0.291 

0.012 

0.311 

0.215 

0.270 

1.276 

1.877 

0.626 

0.058 

0.310 

0.818 

9.237 

8.569 

15.634 

6.909 

8.498 

1.233 

2.180 

5.587 

4.635 

2.292 
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TABLE  B76 


R«ploc»m»nt  Rofti  for  Tronimittiont  on  M113  APC*  In  USAREUR 


Usogo 

intorvol, 

months 

Vshiclos 

obstrvod 

Quantity  of: 

Ro/o  roplacomont  rat*  for: 

Mainto- 

nanco 

actions 

Parts 

roplacod 

Mointonanco 

octions 

Parts  roplocod 

0-1 

705.0 

0 

0 

0.000 

0.000 

1-2 

704.7 

1 

1 

0.001 

0.001 

2-3 

703.0 

1 

1 

0.001 

0.001 

3..L 

703.0 

3 

3 

0.004 

0.004 

4-5 

703.0 

2 

2 

0.003 

0.003 

5-6 

702.2 

3 

3 

0.004 

0.004 

6-7 

699.9 

3 

3 

0.004 

0.004 

7-8 

694.1 

0 

0 

0.000 

0.000 

8-9 

684.5 

3 

3 

0.004 

0.004 

9-10 

675.0 

2 

2 

0.003 

0.003 

10-11 

654.6 

2 

2 

0.003 

0.003 

11-12 

644.5 

4 

4 

0.006 

0.006 

12-13 

627.9 

5 

5 

0.008 

0.008 

13-14 

612.0 

1 

1 

0.002 

0.002 

14-15 

600.3 

4 

4 

0.007 

0.007 

15-16 

580.0 

8 

8 

0.014 

0.014 

16-17 

525.7 

5 

5 

0.010 

0.010 

17-18 

432.5 

1 

1 

0.002 

0.002 

18-19 

311.6 

3 

3 

0.010 

0.010 

19-20 

245-9 

1 

1 

0.004 

0.004 

20-21 

196.8 

0 

0 

0.000 

0.000 

21-22 

138.9 

1 

1 

0.007 

0.007 

22-23 

57.4 

0 

0 

0.000 

0.000 

23-24 

42.0 

2 

2 

0.048 

0.048 
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TABLE  B78 


Replacement  Rotes  for  Rood  Whools  on  Ml  13  APCs  In  USAREUR 


Usage 

interval, 

months 

Vehicles 

observed 

Quantity  of: 

^e/e  r*plo**n'*n*  rate  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

0-1 

466.0 

1 

1 

0.002 

0.002 

1-2 

469.0 

2 

3 

0.004 

0.006 

2-3 

473.6 

1 

1 

0.002 

0.002 

3-4 

481.7 

1 

2 

0.002 

0.004 

4-5 

494.4 

4 

11 

0.008 

0.022 

5-6 

515.8 

3 

5 

0.006 

0.010 

6-7 

577.8 

6 

7 

0.010 

0.012 

7-8 

629.0 

3 

26 

O.OO; 

0.04l 

8-9 

654.2 

2 

5 

0.003 

0.005 

9-10 

645-7 

11 

34 

0.017 

0.053 

10-11 

638.9 

8 

29 

0.013 

0.045 

11-12 

633.5 

8 

23 

0.013 

0.036 

12-13 

619.8 

6 

8 

0.010 

0.013 

13-14 

606.9 

8 

29 

0.013 

0.048 

14-15 

597.3 

8 

16 

0.013 

0.027 

15-16 

577-0 

7 

.  30 

0.0J2 

0.052 

16-17 

523.1 

8 

33 

0.015 

0.063 

17-18 

430.5 

12 

39 

0.028 

0.091 

18-19 

309.6 

12 

28 

0.039 

0.090 

19-20 

243-9 

5 

43 

0.021 

0.176 

20-21 

194.8 

4 

15 

0.021 

0.077 

21-22 

136.9 

3 

25 

0.022 

0.183 
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IN  24th  INF  (MECH)  DIV,  BASED  ON  MILES  OF  OPERATION 


TABLE  B79 


Replacement  Rates  for  Batteries  on  Ml  1 3  APCs  in  24th  Inf  (Mech)  Div 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

f?o/o  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

152.0 

0 

0 

0.006 

57655“ 

101-200 

152.0 

0 

0 

0.000 

0.000 

201-300 

152.0 

0 

0 

0.000 

0.000 

301-400 

152.5 

0 

0 

0.000 

0.000 

401-500 

155.2 

0 

0 

0.000 

0.000 

501-600 

156.7 

0 

0 

0.000 

0.000 

601-700 

160.8 

1 

1 

0.006 

0.006 

701-800 

I65.O 

0 

0 

0.000 

0.000 

801-900 

167.6 

0 

0 

0.000 

0.000 

901-1000 

173-5 

0 

0 

0.000 

0.000 

1001-1100 

178.9 

0 

0 

0.000 

0.000 

1101-1200 

183.7 

0 

0 

0.000 

0.000 

1201-1300 

196.9 

1 

1 

0.005 

0.005 

1301-1400 

207.0 

0 

0 

0.000 

0.000 

1401-1500 

225.1 

0 

0 

0.000 

0.000 

1501-1600 

241.5 

0 

0 

0.000 

0.000 

1601-1700 

251.7 

2 

2 

0.008 

0.008 

1701-1800 

260.4 

1 

1 

0.004 

0.004 

1801-1900 

263.6 

0 

0 

0.000 

0.000 

1901-2000 

267.6 

2 

2 

0.007 

0.007 

2001-2100 

271.4 

0 

0 

0.000 

0.000 

2101-2200 

266.6 

1 

1 

0.004 

0.004 

2201-2300 

258.1 

3 

5 

0.012 

0.019 

2301-2400 

246.9 

0 

0 

0.000 

0.000 

2401-2500 

242.7 

3 

6 

0.012 

0.025 

2501-2600 

230.8 

3 

3 

0.013 

0.013 

2601-2700 

210.1 

2 

2 

0.010 

0.010 

2701-2800 

193.1 

1 

2 

0.005 

0.010 

2801-2900 

178.7 

0 

0 

0.000 

0.000 

2901-3000 

160.1 

1 

2 

0.006 

0.012 

3001-3100 

148.6 

1 

1 

0.007 

0.007 

3101-3200 

136.2 

1 

1 

0.007 

0.007 

3201-3300 

119-7 

1 

2 

0.008 

0.017 

3301-3400 

106.1 

3 

5 

0.028 

0.047 

3401-3500 

92.9 

3 

3 

0.032 

0.032 

3501-3600 

81.3 

4 

6 

0.049 

0.074 

3601-3700 

71.6 

1 

2 

0.014 

0.028 

3701-3800 

64.6 

4 

6 

0.062 

0.093 

3801-3900 

55-4 

1 

1 

0.018 

0.018 

3901-4000 

45.0 

0 

0 

0.000 

0.000 

4001-4100 

36.7 

2 

2 

0.054 

L38 
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Usage 

interval, 

mile! 

Vehicles 

observed 

0-500 

152.7 

501-1000 

164.7 

1001-1500 

198.3 

1501-2000 

257.0 

2001-2500 

257.1 

2501-3000 

194.6 

3001-3500 

120.7 

3501-4000 

63.6 

TABLE  B79  (continued) 


Quantity  of: 


Mainte¬ 

nance 

action! 


Parti 

replaced 


Ra/o  replacement  rate  for: 

Maintenance 

actions 

Parts  replaced 

0.000 

0.000 

0.006 

0.006 

0.005 

0.005 

0.019 

0.019 

0.027 

0.047 

0.036 

0.046 

0.075 

0.099 

0.157 

0.236 
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TABLE  B80 


Replacement  Rates  for  Distributors  on  Ml  13  APCs  in  24th  Inf  (Mech)  Div 


Usage 

interval, 

miles 

Vehicle* 

observed 

0-100 

152.0 

101-200 

152.0 

201-300 

152.0 

301-400 

152.5 

401-500 

155.2 

501-600 

156.7 

601-700 

160.8 

701-800 

165.0 

801-900 

167.6 

901-1000 

173.5 

1001-1100 

178.9 

1101-1200 

183.7 

1201-1300 

196.9 

1301-1400 

207.0 

1401-1500 

225.1 

1501-1600 

241.5 

1601-1700 

251.7 

1701-1800 

260.4 

1801-1900 

263.6 

1901-2000 

267.6 

2001-2100 

271.4 

2101-2200 

266.6 

2201-2300 

258.1 

2301-2400 

246.9 

2401-2500 

242.7 

2501-2600 

230.8 

2601-2700 

210.1 

2701-2800 

193.1 

2801-2900 

178.7 

2901-3000 

160.1 

3001-3100 

148.6 

3101-3200 

136.2 

3201-3300 

119.7 

3301-3400 

106.1 

3401-3500 

92-9 

3501-3600 

81.3 

3601-3700 

71.6 

3701-3800 

64.6 

3801-3900 

55-4 

3901-4000 

45.0 

4001-4100 

36.7 

4101-4200 

27.8 

4201-4300 

20.2 

Quantity  of: 


replacement  rate  for: 


nance 

action* 


Port* 

replaced 


Maintenance 

action* 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.006 

0.000 

0.000 

0.000 

0.000 

0.000 

0.005 

0.000 

0.013 

0.004 

0.000 

0.008 

0.004 

0.004 

0.007 

0.019 

0.008 

0.004 

0.000 

0.009 

0.005 

0.005 

0.006 

0.006 

0.007 

0.015 

0.008 

0.000 

0.022 

0.012 

0.014 

0.015 

0.000 

0.022 

0.054 

0.036 


Part*  replaced 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.006 

0.000 

0.000 

0.000 

0.000 

0.000 

0.005 

0.000 

0.013 

o.oo4 

0.000 

0.008 

0.004 

0.004 

0.007 

0.019 

0.008 

0.004 

0.000 

0.009 

0.005 

0.005 

0.006 

0.006 

0.007 

0.015 

0.008 

0.000 

0.022 

0.012 

0.014 

0.015 

0.000 

0.022 

0.054 

0.036 

0.050 
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TABLE  B8I 


Replacement  Rates  (or  Engines  on  Ml  13  APCs  in  24th  Inf  (Mech)  Div 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

f?a/a  replacement  rote  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

346.0 

0 

0 

0.000 

0.000 

101-200 

346.0 

1 

1 

0.003 

0.003 

201-300 

346.0 

1 

1 

0.003 

0.003 

301-400 

346.0 

1 

1 

0.003 

0.003 

401-500 

346.0 

0 

0 

0.000 

0.000 

501-600 

346.0 

0 

0 

0.000 

0.000 

601-700 

346.0 

1 

1 

0.003 

0.003 

701-800 

346.0 

0 

0 

0.000 

0.000 

801-900 

346.0 

2 

2 

0.006 

0.006 

901-1000 

3*5.1 

1 

1 

0.003 

0.003 

1001-1100 

343.5 

0 

0 

0.000 

0.000 

1-101-1200 

341.4 

1 

1 

0.003 

0.003 

1201-1300 

340.0 

0 

0 

0.000 

0.000 

1301-1400 

338.5 

0 

0 

0.000 

0.000 

1401-1500 

336.4 

2 

2 

0.006 

0.006 

1501-1600 

332.9 

2 

2 

0.006 

0.006 

1601-1700 

329.7 

2 

2 

0.006 

0.006 

1701-1800 

325.0 

2 

2 

0.006 

0.006 

1801-1900 

318.8 

3 

3 

0.009 

0.009 

1901-2000 

311.7 

2 

2 

0.006 

0.006 

2001-2100 

303.8 

1 

1 

0.003 

0.003 

2101-2200 

294.2 

1 

1 

0.003 

0.003 

2201-2300 

281.5 

1 

1 

0.004 

0.004 

2301-2400 

263.7 

1 

1 

0.004 

0.004 

2401-2500 

251.7 

4 

4 

0.016 

0.016 

2501-2600 

234.7 

1 

1 

0.004 

0.004 

2601-2700 

212.6 

3 

3 

0.014 

0.014 

2701-2800 

194.6 

0 

0 

0.000 

0.000 

2801-2900 

179-7 

2 

2 

0.011 

0.011 

2901-3000 

161.1 

4 

4 

0.025 

0.025 

3001-3100 

148.8 

2 

2 

0.013 

0.013 

3101-3200 

136.2 

1 

1 

0.007 

0.007 

3201-3300 

119-7 

0 

0 

0.000 

0.000 

3301-3400 

106.1 

0 

0 

0.000 

0.000 

3401-3500 

92.9 

2 

2 

0.022 

0.022 

3501-3600 

81.3 

3 

3 

0.037 

0.037 

3601-3700 

71.6 

2 

2 

0.028 

0.028 

3701-3800 

64.6 

0 

0 

0.000 

0.000 

3801-3900 

55-4 

1 

1 

0.018 

0.018 

3901-4000 

45.0 

1 

1 

0.022 

0.022 

142 
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FOR  OFFICIAL  USE  ONLY 


U*ag# 

interval, 

mil#* 

VahicU* 

ob*#rv#d 

0-500 

346.0 

501-1000 

345.8 

1001-1500 

340.0 

1501-2000 

323.6 

2001-2500 

279.0 

2501-3000 

196.5 

3001-3500 

120.7 

3501-4000 

63.6 

TABLE  B81  (continued) 


Quantity  of: 


Maint#. 

none* 

action* 


Port* 

roplocod 


f?e/  r#plac#m#nt  rat#  for: 

Maintenance 

action* 

Part*  r#plac#d 

0.009 

0.009 

0.012 

0.012 

0.009 

0.009 

0.034 

0.034 

0.029 

0.029 

0.051 

0.051 

0.041 

0.04l 

0.110 

0.110 

RAC-T-465 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  B82 


Roplocomont  Ratos  for  Track  Pads  on  Ml  13  APCs  in  24th  Inf  (Moch)  Div 


Usage 

Interval, 

mil** 

V«hicUi 

obs«rvad 

Quantity  of: 

^0/0  raploc*mant  raft  for: 

Mainto* 

none* 

action! 

Parti 

raplocad 

Mointananc* 

action! 

Parti  rtploctd 

O-lOO 

152.0 

0 

0 

0.000 

07555 

101-200 

152.0 

0 

0 

0.000 

0.000 

201-300 

152.0 

0 

0 

0.000 

0.000 

301-400 

152.5 

0 

0 

0.000 

0.000 

401-500 

155.2 

0 

0 

0.000 

0.000 

501-600 

156.7 

1 

127 

0.006 

0.810 

601-700 

160.8 

0 

0 

0.000 

0.000 

701-800 

165.0 

2 

3 

0.012 

0.018 

801-900 

167.6 

1 

127 

0.006 

0.758 

901-1000 

173.5 

0 

0 

0.000 

0.000 

1001-1100 

178.9 

2 

128 

0.011 

0.715 

1101-1200 

183.7 

6 

637 

0.033 

3.468 

1201-1300 

196.9 

3 

131 

0.015 

0.665 

1301-1400 

207.0 

5 

258 

0.024 

1.246 

1401-1500 

225.1 

3 

255 

0.013 

1.133 

1501-1600 

241.5 

6 

636 

0.025 

2.634 

1601-1700 

251.7 

7 

764 

0.028 

3.035 

1701-1800 

260.4 

6 

636 

0.023 

2.442 

1801-1900 

263.6 

5 

635 

0.019 

2.409 

1901-2000 

267.6 

13 

1526 

0.049 

5.703 

2001-2100 

271.4 

12 

1524 

0.044 

5.615 

2101-2200 

266.6 

15 

1905 

O.O56 

7.146 

2201-2300 

258.1 

14 

,  1778 

'  '0.054 

6.889 

2301-2400 

246.9 

7 

764 

0.028 

3.094 

2401-2500 

242.7 

16 

1855 

0.066 

7.643 

2501-2600 

230.8 

9 

929 

0.039 

4.025 

2601-2700 

210.1 

8 

892 

O.038 

4.246 

2701-2800 

193-1 

10 

1268 

0.052 

6.567 

2801-2900 

178.7 

13 

1400 

0.073 

7.834 

2901-3000 

160.1 

7 

57b 

0.044 

3.598 

3001-3100 

148.6 

6 

512 

0.040 

3.445 

3101-3200 

136.2 

4 

508 

0.029 

3.730 

3201-3300 

119.7 

9 

824 

0.075 

6.884 

3301-3400 

106.1 

5 

633 

0.047 

5.966 

3401-3500 

92-9 

8 

783 

0.086 

8.428 

3501-3600 

81.3 

12 

1309 

0.148 

16.101 

3601-3700 

71.6 

10 

1206 

0.140 

16.844 

3701-3800 

64.6 

5 

571 

0.077 

8.839 

3801-3900 

55.4 

3 

256 

0.054 

4.621 

3901-4000 

45.0 

0 

0 

0.000 

0.000 

4001-4100 

46.7 

4 

382 

0.109 

10.409 

4101-4200 

27.8 

0 

0 

0.000 

0.000 

4201-4300 

20.2 

1 

62 

0.050 

3.069 

4301-4400 

12.6 

3 

381 

O.230 

30.238 
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FOR  OFFICIAL  USE  ONLY 


U*ag# 

interval, 

mil** 

Vahid*. 

obtarvad 

0-500 

152.7 

501-1000 

164.7 

1001-1500 

196.3 

1501-2000 

257.0 

2001-2500 

257.1 

2501-3000 

194.6 

3001-3500 

120.7 

2501-4000 

63.6 

TABLE  B82  (continued) 


Quantity  of: 


Ma  infr¬ 


action  i 


Part* 

roplacad 


R g/e  raplocamant  rot#  for: 

Maintananc# 

action* 

Part*  raplocad 

0.000 

0.000 

0.024 

1.542 

0.096 

7.105 

0.144 

16.331 

0.249 

30.440 

0.242 

26.028 

0.265 

27.009 

0.472 

52.547 

RAC-T-485 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  B83 


Replacement  Rates  for  Road  Wheel  Hub  Seals  on  Ml  13  APCs  in  24th  Inf  (Mech)  Div 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

R a/g  replacement  rate  for: 

Mainte¬ 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

152.0 

0 

0 

ini 

5.000 

101-200 

152.0 

1 

1 

0.007 

0.007 

201-300 

152.0 

0 

0 

0.000 

0.000 

301-400 

152.5 

0 

0 

0.000 

0.000 

401-500 

155.2 

0 

0 

0.000 

0.000 

501-600 

156.7 

0 

0 

0.000 

0.000 

601-700 

160.8 

2 

2 

0.012 

0.012 

701-800 

I65.O 

1 

1 

0.006 

0.006 

801-900 

167.6 

1 

1 

0.006 

0.006 

901-1000 

173-5 

0 

0 

0.000 

0.000 

1001-1100 

178.9 

2 

5 

o.on 

0.028 

1101-1200 

183.7 

2 

3 

0.011 

0.016 

1201-1300 

196.9 

2 

3 

0.010 

0.015 

1301-1400 

207.0 

1 

1 

0.005 

0.005 

1401-1500 

225.1 

0 

0 

0.000 

0.000 

1501-1600 

241.5 

0 

0 

0.000 

0.000 

1601-1700 

251.7 

1 

1 

0.004 

0.004 

1701-1800 

260.4 

1 

1 

0.004 

0.004 

1801-1900 

263.6 

0 

0 

0.000 

0.000 

1901-2000 

267.6 

0 

0 

0.000 

0.000 

2001-2100 

271.4 

4 

9 

0.015 

0.033 

2101-2200 

266.6 

3 

3 

0.011 

0.011 

2201-2300 

258.1 

1 

3 

0.004 

0.012 

2301-2400 

246.9 

3 

3 

0.012 

0.012 

2401-2500 

242.7 

1 

1 

0.004 

0.004 

2501-2600 

230.8 

1 

C.004 

0.004 

2601-2700 

210.1 

2 

1 

0.010 

0.010 

2701-2800 

193.1 

1  n  i| 

0.000 

0.000 

2801-2900 

178.7 

0.006 

0.006 

2901-3000 

160.1 

0.012 

0.019 

3001-3100 

148.6 

8 

0.007 

0.054 

3101-3200 

136.2 

0.000 

0.000 

3201-3300 

119.7 

0.008 

0 .008  | 

3301-3400 

106.1 

0.000 

0.000 

3401-3500 

92.9 

0.011 

0.011 

3501-3600 

81.3 

0.000 

0.000 

3601-3700 

71.6 

0.056 

0.056 

3701-3800 

64.6 

0 

0.000 

0.000 

3801-3900 

0.000 

0.000 

3901-4000 

?  mSSm 

3 

5 

0.067 

0.111 

4001-4100 

■ms 

1 

2 

0.027 

0.054 

16 
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FOR  OFFICIAL  USE  ONLY 


Usage 

interval, 

miles 

Vehicles 

observed 

0-500 

152.7 

501-1000 

164.7 

1001-1500 

198.3 

1501-2000 

257-0 

2001-2500 

257.1 

2501-3000 

194.6 

3001-3500 

120.7 

3501-4000 

63.6 

TABLE  B83  (continued) 


Quantity  of: 


Mainte¬ 

nance 

actions 


Parts 

replaced 


R af  replacement  rote  for: 

Maintenance 

actions 

Parts  replaced 

0.007 

0.007 

0.024 

0.024 

0.035 

0.C61 

0.008 

0.008 

0.047 

0.074 

0.031 

O.036 

0.025 

O.O83 

0.110 

0.142 

RAC-T-465 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  B84 


Replacement  Rates  for  Shock  Absorbers  on  Ml  13  APCs  in  24th  Inf  (Mech)  Div 


Usage 

interval, 

mile* 

Vehicles 

observed 

Quantity  of: 

replacement  rate  for: 

Mointe- 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

152.0 

0 

0 

0.000 

0.000 

101-200 

152.0 

0 

0 

0.000 

0.000 

201-300 

152.0 

0 

0 

0.000 

0.000 

301-400 

152.5 

0 

0 

0.000 

0.000 

4oi-:00 

155.2 

0 

0 

0.000 

0.000 

501-600 

156.7 

0 

0 

0.000 

0.000 

601-700 

160.8 

2 

2 

0.012 

0.012 

701-800 

165.0 

0 

0 

0.000 

0.000 

801-900 

167.6 

1 

1 

0.006 

0.006 

901-1000 

173-5 

0 

0 

0.000 

0.000 

1001-1100 

178.9 

0 

0 

0.000 

0.000 

1101-1200 

183.7 

0 

0 

0.000 

0.000 

1201-1300 

196.9 

1 

1 

0.00s 

0.005 

1301-1400 

207-0 

0 

0 

0.000 

0.000 

1401-1500 

225.1 

0 

0 

0.000 

0.000 

1501-1600 

24l  .5 

0 

0 

0.000 

0.000 

1601-1700 

251.7 

2 

2 

0.008 

0.008 

1701-1800 

260.4 

2 

2 

0.008 

0.008 

1601-1900 

263.6 

1 

1 

0.004 

0.004 

1901-2000 

267.6 

0 

0 

0.000 

0.000 

2001-2100 

271.4 

0 

0 

0.000 

0.000 

2101-2200 

266.6 

3 

4 

0.011 

0.015 

2201-2300 

258.1 

2 

6 

0.008 

0.023 

2301-2400 

246.9 

3 

4 

0.012 

0.016 

2401-2500 

242.7 

1 

1 

0.004 

0.004 

2501-2600 

230.8 

3 

3 

0.013 

0.013 

2601-2700 

210.1 

0 

0 

0.00c 

0.000 

2701-2800 

193.1 

1 

1 

0.005 

0.005 

2801-2900 

178.7 

0 

0 

0.000 

0.000 

2901-3000 

160.1 

2 

3 

0.012 

0.019 

3001-3100 

148.6 

2 

3 

0.013 

0.020 

3101-3200 

136.2 

0 

0 

0.000 

0.000 

3201-3300 

119-7 

2 

5 

0.017 

0.042 

3301-3400 

106.1 

0 

0 

0.000 

C.000 

3401-3500 

92.9 

1 

1 

0.011 

0.011 

3501-3600 

81.3 

0 

0 

0.000 

0.000 

3601-3700 

71.6 

3 

7 

0.042 

0.098 

3701-3800 

64.6 

1 

4 

0.015 

0.062 

3801-3900 

55-4 

6 

10 

0.108 

0.181 

3901-4000 

45.0 

0 

0 

0.000 

0.000 

4001-4100 

36.7 

2 

6 

0.054 

0.163 

4101-4200 

27.8 

1 

4 

0.036 

0.144 

4201-4300 

20.2 

1 

4 

0.050 

0.198 

148 
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FOR  OFFICIAL  USE  ONLY 


TABLE  B84  (continued) 


Usog* 

interval, 

milss 

Vahiclas 

obsarvtd 

0-500 

152.7 

501-1000 

164.7 

1001-1500 

198.3 

1 501-2000 

257.0 

2001-2500 

257.1 

2501-3000 

194.6 

3001-3500 

120.7 

3501-4000 

63.6 

Quantity  of: 

Maintt- 

none* 

actions 

Ports 

rsplocsd 

0 

0 

3 

3 

1 

1 

Rg/0  roplacsmsnt  rat*  (or: 

Maintonanco 

actions 

Ports  roplactd 

0.000 

0.000 

0.018 

0.018 

0.005 

0.005 

0.019 

0.019 

0.035 

0.058 

0.031 

0.036 

0.04l 

0.075 

0.157 

0.330 

RAC-T-485 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  B85 


Replocomont  Ratos  for  Track  Shoos  on  Ml  13  APCs  in  24th  Inf  (Moch)  Div 


LUage 

interval, 

miloi 

Vehicle. 

obterved 

Quantity  of: 

^0/0  raplac*m#nt  rota  for: 

Malnta* 

none* 

action* 

Port* 

raplacad 

Maintenance 

oction* 

Port*  replaced 

0-100 

152.0 

0 

0 

0.000 

0.000 

101-200 

152.0 

0 

0 

0.000 

0.000 

201-300 

152.0 

0 

0 

0.000 

0.000 

301-400 

152.5 

1 

1 

0.007 

0.007 

401-500 

155.2 

0 

0 

0.000 

0.000 

501-600 

156.7 

1 

3 

0.006 

0.019 

601-700 

160.8 

1 

64 

0.006 

0.398 

701-800 

165.0 

4 

4 

0.024 

0.024 

801-900 

167.6 

3 

3 

0.018 

. 0.018 

901-1000 

173-5 

0 

0 

0.000 

0.000 

1001-1100 

178.9 

2 

7 

0.011 

0.039 

1101-1200 

183.7 

2 

3 

0.011 

0.016 

1201-1300 

196.9 

9 

11 

0.046 

0.056 

1301-1400 

207.0 

3 

148 

0.014 

0.715 

1401-1500 

225.1 

3 

5 

0.013 

0.022 

1501-1600 

241.5 

1 

8 

0.004 

0.033 

1601-1700 

251.7 

3 

3 

0.012 

0.012 

1701-1800 

260.4 

1 

14 

0.004 

0.054 

1801-1900 

263.6 

4 

319 

0.015 

1.210 

1901-2000 

267.6 

6 

647 

0.022 

2.418 

2001-2100 

271.4 

5 

510 

0.018 

1.879 

2101-2200 

266.6 

7 

514 

0.026 

1.928 

2201-2300 

258.1 

3 

381 

0.012 

1.476 

2301-2400 

246.9 

4 

258 

0.016 

1.045 

2401-2500 

242.7 

5 

389 

0.021 

1.603 

2501-2600 

230.8 

5 

386 

0.022 

1.672 

2601-2700 

210.1 

7 

4o4 

0.033 

1.923 

2701-2800 

193.1 

9 

1019 

0.047 

5-277 

2801-2900 

178.7 

8 

951 

0.045 

5.322 

2901-3000 

160.1 

8 

386 

0.050 

2.411 

3001-3100 

148.6 

8 

464 

0.054 

3.122 

3101-3200 

136.2 

7 

550 

0.051 

4.038 

3201-3300 

119-7 

8 

706 

0.067 

5.898 

3301-3400 

106.1 

10 

658 

0.094 

6.202 

3401-3500 

92.9 

9 

725 

0.097 

7.804 

3501-3600 

81.3 

15 

1452 

O.185 

17.860 

3601-3700 

71.6 

11 

1186 

0.154 

16.564 

3701-3800 

64.6 

6 

515 

0.093 

7-972 

3801-3900 

55-4 

5 

582 

0.090 

10.505 

3901-4000 

45.0 

2 

31 

0.044 

O.689 

4001-4100 

36.7 

445 

0.136 

12.125 

150 
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TABLE  BB5  (continued) 


U*oge 

interval, 

mile* 

Vehicle! 

obierved 

Quantity  of: 

replacement  rote  for: 

Mainte¬ 

nance 

action* 

Port* 

replaced 

Maintenance 

action* 

Parti  replaced 

0-500 

152.7 

1 

0.007 

0.007 

501-1000 

161*.  7 

74 

0.055 

0.449 

1001-1500 

198.3 

19 

174 

0.096 

j  0.877 

1501-2000 

257.0 

15 

991 

0.058 

3.856 

2001-2500 

257.1 

24 

2052 

0.093 

7.981 

2501-3000 

194.6 

37 

3146 

0.190 

16.166 

3001-3500 

120.7 

42 

3103 

0.348 

25.708 

3501-1*000 

63.6 

39 

3766 

0.613 

59-214 

RAC-T-465 
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FOR  OFFICIAL  USE  ONLY 


TABLE  B86 


Replacement  Rates  for  Spark  Plugs  on  Ml  13  APCs  In  24th  Ini  (Mech)  Dlv 


Usage 

interval, 

miles 

Vehicles 

pbserved 

Quantity  of: 

Rg/e  replacement  rate  (or: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

152.0 

1 

1 

057 

[filTi5W?3 

101-200 

152.0 

0 

0 

0.000 

0.000 

201-300 

152.0 

0 

0 

0.000 

0.000 

301-400 

152.5 

1 

8 

0.007 

0.052 

401-500 

155-2 

0 

0 

0.000 

0.000 

501-600 

156.7 

0 

0 

0.000 

0.000 

601-700 

160.8 

1 

8 

0.006 

0.050 

701-800 

165.0 

0 

0 

0.000 

0.000 

8C1-900 

167.6 

1 

6 

0.006 

0.036 

901-1000 

173.5 

1 

6 

0.006 

0.035 

1001-1100 

178.9 

0 

0 

0.000 

0.000 

1101-1200 

183.7 

1 

8 

0.005 

0.044 

1201-1300 

196.9 

7 

56 

0.036 

0.284 

1301-1400 

207.0 

3 

10 

0.014 

0.048 

1401-1500 

225.1 

2 

9 

0.009 

0.040 

1501-1600 

241.5 

3 

24 

0.012 

0.099 

1601-1700 

251.7 

3 

17 

0.012 

0.068 

1701-1800 

260.4 

3 

24 

0.012  ' 

0.092 

1801-1900 

263.6 

7 

56 

0.027 

0.212 

1901-2000 

267.6 

4 

32 

0.015 

0.120 

2001-2100 

271.4 

3 

19 

0.011 

0.070 

2101-2200 

266.6 

9 

60 

0.034 

0.225 

2201-2300 

258.1 

3 

14 

0.012 

0.054 

2301-2400 

246.9 

8 

57 

0.032 

0.231 

2401-2500 

242.7 

2 

13 

0.008 

0.054 

2501-2600 

230.8 

4 

32 

0.017 

0.139 

2601-2700 

210.1 

6 

48 

0.029 

0.228 

2701-2800 

193.1 

2 

9 

0.010 

O.obj 

2801-2900 

178.7 

2 

16 

0.011 

0.090 

2901-3000 

160.1 

2 

16 

0.012 

0.100 

3001-3100 

148.6 

6 

39 

o.o4o 

0.262 

3101-3200 

136.2 

6 

44 

0.044 

0.323 

3201-3300 

119.7 

1 

8 

0.008 

0.067 

3301-3400 

106.1 

3 

24 

0.028 

0.226 

3401-3500 

92-9 

3 

24 

0.032 

0.258 

3501-3600 

81.3 

6 

32 

0.074 

C.394 

3601-3700 

71.6 

0 

0 

0.000 

O.noO 

3701-3800 

64.6 

2 

16 

0.031 

0.248 

3801-3900 

55-4 

3 

24 

0.054 

0.433 

3901-4000 

45.0 

3 

13 

0.067 

0.289 

4001-4100 

36.7 

6 

42 

0.163 

1.144 

4101-4200 

27.8 

1 

4 

0.036 

4201-4300 

20.2 

2 

8 

0.099 
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TABLE  B86  (continued) 


Usage 

interval, 

miles 


0-500 

501-1000 

1001-1500 

1501-2000 

2001-2500 

2501-3000 

3001-3500 

3501-4000 


Vehicles 

observed 


152.7 

164.7 
198.3 
257.0 
257.1 

194.6 

120.7 
63.6 


Quantity  of: 

Ro/#  replacement  rote  for: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  reploced 

9 

0.013 

0.059 

20 

0.018 

0.121 

13 

83 

0.066 

0.419 

20 

153 

0.078 

0.595 

25 

163 

0.097 

0.634 

16 

121 

0.082 

0.622 

19 

139 

0.157 

1.152 

14 

85 

0.220 

1.336 
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TABLE  B87 

Raplocamant  Rotas  for  Sprockats  on  Ml  13  APCs  in  24th  Inf  (Mach)  Div 
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Usage 

interval, 

mile* 

Vehicle* 

obierved 

O-500 

152- 7 

501-1000 

164.7 

1001-1500 

198.3 

1501-2000 

257-0 

2001-2500 

257-1 

2501-3000 

194.6 

3001-3500 

120.7 

3501-4000 

63.6 

TABLE  B87  (continued) 


Quantity  of: 


Mainte¬ 

nance 

action* 


Port* 

replaced 


^0/0  r«plQC»m*n*  rate  for: 

Maintenance 

action* 

Part*  replaced 

0.000 

0.000 

0.006 

0.024 

0.005 

0.020 

0.008 

0.008 

0.039 

0 .148 

0.113 

0.334 

0.116 

0.398 

0.126 

0.330 
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TABLE  B88 


Replacement  Rates  for  Starters  on  Ml  13  APCs  in  24th  Inf  (Mech)  Die 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  ot; 

Ro/o  replacement  rote  for: 

Mainte* 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Parts  replaced 

O-lOO 

152.0 

c 

0 

0.000 

0.000 

101-200 

152.0 

4 

4 

0.026 

0.026 

201-300 

152.0 

1 

1 

0.007 

0.007 

301-400 

152.5 

0 

0 

0.000 

0.000 

401-500 

155.2 

2 

2 

0.013 

0.013 

501-600 

156.7 

2 

2 

0.013 

0.013 

601-700 

160.8 

1 

1 

0.006 

0.006 

701-800 

165.0 

0 

0 

0.000 

0.000 

801-900 

167.6 

0 

0 

0.000 

0.000 

901-1000 

173-5 

0 

0 

0.000 

0.000 

1001-1100 

178.9 

1 

1 

0.006 

0.006 

1101-1200 

183. 7 

1 

1 

0.005 

0.005 

1201-1300 

196.9 

3 

3 

0.015 

0.015 

1301-1400 

207.0 

2 

2 

0,010 

0.010 

1401-1500 

225.1 

3 

3 

0.013 

.013 

1501-1600 

241.5 

3 

3 

0.012 

012 

1601-1700 

251.7 

5 

5 

0.020 

O.020 

1701-1800 

260.4 

2 

2 

0.-08 

0'J08 

1801-1900 

263.6 

3 

3 

0.011 

0.011 

1901-2000 

267.6 

4 

4 

0.015 

0.015 

2001-2100 

271.4 

5 

5 

0.018 

0.018 

2101-2200 

266.6 

5 

5 

0.019 

0.019 

2201-2300 

258.1 

9 

9 

0.035 

0.035 

2301-2400 

246.9 

5 

5 

0.020 

0.020 

2401-2500 

242.7 

5 

5 

0.021 

0.021 

2501-2600 

230.8 

2 

2 

0.009 

0.009 

2601-2700 

210.1 

1 

1 

0.005 

0.005 

2701-2800 

193.1 

3 

3 

0.016 

0.016 

2801-2900 

178.7 

4 

4 

0.022 

0.022 

2901-3000 

160.1 

4 

4 

0.025 

0.025 

3001-3100 

148.6 

2 

2 

0.013 

0.013 

3101-3200 

136.2 

1 

1 

0.007 

0.007 

3201-3300 

119-7 

1 

1 

0.008 

0.008 

3301-3400 

106.1 

2 

2 

0.019 

0.019 

3401-3500 

92.9 

2 

2 

0.022 

0.022 

3501-3600 

81.3 

2 

2 

0.025 

0.02S 

3601-3700 

71.6 

5 

5 

0.070 

0.070 

3701-3800 

64.6 

3 

3 

0.046 

0.046 

3801-3900 

55 -U 

5 

5 

0.090 

0.090 

3901-4000 

45.0 

1 

1 

0.022 

0.022 

4001-4100 

36.7 

3 

3 

0.082 

0.082 

4101-4200 

27.8 

0 

0 

0.000 

0.000 

4201-4300 

20.2 

2 

2 

0.099 

0.099 

4301-4400 

12.6 

0 

0 

0.000 

0.000 

4401-4500 

7.8 

1 

1 

0.128 

0.128 

156 
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Usage 

interval, 

mil** 


0-500 

501-1000 

1001-1500 

1501-2000 

2001-2500 

2501-3000 

3001-3500 

3501-4000 

4001-4500 


Vehicles 

observed 


TABLE  B88  (continued) 


Quontity  of: 


Mointe.  |  pa|t# 
replaced 


152.7 

164.7 
198.3  10 

257.O  17 

257.1  29 

194.6  14 

120.7  8 

63.6  16 

21.0 


^o/e  r*pl°c*ment  rate  lor: 

Maintenance 

actions 

Parts  replaced 

0.046 

0.046 

0.018 

0.018 

0.050 

0.050 

0.066 

0.066 

0.113 

0.113 

0.072 

0.072 

0.066 

0.066 

0.252 

0.252 

0.286 

0.286 
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TABLE  B89 


Replacement  Rotas  for  Idler  Whtols  on  Ml  13  APCs  In  24th  Inf  (Mech)  Div 


Usage 

interval, 

miles 

Vehicles 

observed 

Quantity  of: 

^«/o  r*ploeement  rote  for: 

Mainte* 

nance 

actions 

Parts 

replaced 

Maintenance 

actions 

Ports  replaced 

O-lOO 

152.0 

0 

0 

0.000 

0.000 

101-200 

152.0 

1 

2 

0.007 

0.013 

201-300 

152.0 

c 

0 

0.000 

0.000 

301-400 

152.5 

3 

5 

0.020 

0.033 

1*01-500 

155-2 

3 

7 

0.019 

0.045 

501-600 

156.7 

10 

13 

0.064 

0.083 

601-700 

160.8 

3 

3 

0.019 

0.019 

701-800 

165.0 

25 

47 

0.152 

0.285 

801-900 

167.6 

0 

0 

0.000 

0.000 

901-1000 

173-5 

0 

0 

0.000 

0.000 

1001-1100 

178.9 

10 

24 

0.056 

0.134 

1101-1200 

183.7 

5 

17 

0.027 

0.093 

1201-1300 

196.9 

14 

23 

0.071 

0.117 

1301-1400 

207.0 

5 

12 

0.024 

0.058 

1401-1500 

225.1 

5 

18 

0.022 

0.080 

1501-1600 

241.5 

4 

11 

0.017 

0.046 

1601-1700 

251.7 

1 

1 

0.004 

0.004 

1701-1800 

260.4 

6 

18 

0.023 

0.069 

1801-1900 

263.6 

2 

4 

0.008 

0.015 

1901-2000 

267.6 

2 

8 

0.007 

0.030 

2001-2100 

271.4 

2 

8 

0.007 

0.029 

2101-2200 

266.6 

4 

11 

0.015 

0.041 

2201-2300 

258.1 

3 

10 

0.012 

0.039 

2301-2400 

246.9 

8 

23 

0.032 

0.093 

2401-2500 

242.7 

4 

11 

0.016 

0.045 

2501-2600 

230.8 

3 

10 

0.013 

0.043 

2601-2700 

210.1 

4 

11 

0.019 

0.052 

2701-2800 

193-1 

5 

17 

0.026 

0.088 

2801-2900 

178.7 

3 

10 

0.017 

0.056 

2901-3000 

160.1 

2 

5 

0.012 

0.031 

3001-3100 

148.6 

2 

5 

0.013 

0.034 

3101-3200 

136.2 

2 

8 

0.015 

0.059 

3201-3300 

119-7 

1 

4 

0.008 

0.033 

SSOl^OO 

106.1 

5 

20 

0.047 

O.189 

3401-3500 

92.9 

6 

21 

O.O65 

0.226 

3501-3600 

81.3 

2 

6 

0.025 

0.074 

3601-3700 

71.6 

6 

21 

0.084 

0.293 

3701-3800 

64.6 

3 

12 

0.046 

0.186 

3801-3900 

55-fc 

4 

16 

0.072 

0.289 

3901 t 4000 

45.0 

1 

2 

0.022 

0.044 

-4001-4100 

36.7 

5 

20 

0.136 

0.545 

4101-4200 

27.8 

2 

8 

0.072 

0.288 

4201-4300 

20.2 

0 

0 

0.000 

0.000 

4301-4400 

12.6 

3 

10 

0.238 

0.794 

|  4401-4500 

7.0 

1 

4 

0.128 

0.513 
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TABLE  B89  (continued) 


U*ogr 

interval, 

Vehicle* 

ob**rv*d 

Quantity  of: 

R a/0  r*plac*m*nt  rot*  for: 

Maint*- 

Part* 

Maintenance 

Part*  replaced 

mil** 

none* 

replaced 

action* 

action* 

0-500 

152.7 

7 

14 

0.046 

0.092 

501-1000 

164.7 

38 

83 

0.231 

0.383 

1001-1500 

198.3 

39 

94 

0.197 

0.474 

1501-2000 

257.0 

15 

42 

0.058 

0.163 

2001-2500 

257.1 

21 

63 

0.082 

0.245 

2501-3000 

194.6 

17 

53 

0.087 

0.272 

3001-3500 

120.7 

16 

58 

0.133 

0.481 

3501-4000 

63.6 

16 

57 

0.252 

0.896 

4001-4500 

21.0 

11 

42 

0.524 

2.000 
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TABLE  B90 

Replacement  Rotes  for  Rood  Whtols  on  M113  APCs  in  24th  Inf  (Moch)  Dir 


Usage 

interval, 

miles 


101-200 

201-300 

301-400 

401-500 

501-600 

601-700 

701-800 

801-900 

901-1000 

1001-1100 

1101-1200 

1201-1300 

1301-1400 

1401-1500 

1501-1600 

1601-1700 

1701-1800 

1801-1900 

1901-2000 

2001-2100 

2101-2200 

2201-2300 

2301-2400 

2401-2500 

2501-2600 

2601-2700 

2701-2800 

2801-2900 

2901-3000 

3001-3100 

3101-3200 

3201-3300 

3301-3400 

3401-3500 

3501-3600 

3601-3700 

3701-3800 

3801-3900 

3901-4000 

4001-4100 

4101-4200 

4201-4300 

4301-4400 


Vehicles 

observed 


225.1 
24l-5 

251.7 

260.4 
263.6 
267.6 

271.4 
266.6 

258.1 
246.9 

242.7 

230.8 

210.1 

193.1 
178.7 

160.1 
148.6 
136.2 

'119.7 

106.1 

92.9 

81.3 

71.6 

64.6 

55-^ 

45.0 

36.7 

27.8 
20.2 
12.6 


Quantity  af: 

Ra/a  replacement  rote  far: 

Mainte¬ 

nance 

actions 

Ports 

replaced 

Maintenance 

actions 

Parts  replaced 

liWtl 


0.000 

0.000 

0.000 

0.000 

0.007 

0.006 

1  wmm  i 

0.000 

?■  uMm, . 

0.000 

0.000 

0.006 

0.030 

0.000 

0.000 

0.000 

0.000 

0.011 

0.022 

-  0.000 

0.000 

0.005 

0.005 

0.005 

0.005 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.004 

0.007 

0.004 

0.018 

0.008 

0.008 

0.000 

0.000 

0.008 

0.057 

0.021 

0.074 

0.004 

0.017 

0.010 

0.038 

0.000 

0.000 

0.006 

0.017 

0.019 

0.044 

0.000 

0.000 

O.000 

0.000 

0.017 

0.017 

0.028 

0.094 

0.022 

0.248 

0.000 

0.000 

0.000 

0.000 

0.015 

0.015 

0.018 

0.144 

0.022 

0.222 

0.054 

0.272 

0.036 

0.072 

■  0.050 

0.347 

0.079 

0.238 
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U*09* 

interval, 

mile* 

Vehicle* 

ob*erved 

0-500 

152.7 

501-1000 

164.7 

1001-1500 

198.3 

1501-2000 

257.0 

2001-2500 

257-1 

2501-3000 

194.6 

3001-3500 

120.7 

3501-4000 

63 .6 

TABLE  B90  (continued) 


Quantity  of: 


Mainte¬ 

nance 

action* 


Part* 

replaced 


Ro/a  replacement  rote  for: 


Part*  replaced 


Maintenance 

action* 


0.013 

0.006 

0.020 

0.004 

0.039 

0.036 

O.O58 

0.047 


0.020 

0.030 

0.030 

0.008 

0.152 

0.113 

0.290 

0.299 
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Appendix  C 

RESULTS  OF  LEAST  SQUARES  ANALYSES  OF  REPLACEMENT -RATE 
DATA  FOR  SELECTED  M60  TANK  AND  M113  APC  REPAIR  PARTS 
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C7.  Log-Log  Fit  of  Ra/a  Replacement-Rate  Data  Based  on  100-  and  500- 
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M60  Tank  Repair  Parts  169 

C8.  Linear  Fit  of  Ra/a  Replacement-Rate  Data  Based  on  100-  and  500- 
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M60  Tank  Repair  Parts  169 
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Repair  Parts  172 

C14.  Linear  Fit  of  Ra/a  Replacement-Rate  Data  Based  on  100-  and  500- 
Mile  Usage  Intervals  for  Selected  24th  Inf  (Mech)  Div  M113  APC 
Repair  Parts  173 
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This  appendix  presents  the  results  of  a  least  squares  statistical  analysis 
of  the  replacement-rate  data  provided  in  App  B. 

In  analyzing  replacement- rate  information  for  relatively  short  usage  inter' 
£  vals  such  as  100  miles  or  1  month  of  operation,  individual  data  points  are  fre¬ 
quently  summarized  by  a  single  mathematical  equation.  The  summary  equation 
could  be  of  many  forms;  often  the  type  of  rate  being  studied  will  help  to  deter¬ 
mine  which  form(s)  to  select.  For  example,  if  Rs/„  replacement  rates  are 
available  for  analysis,  equations  of  the  type  utilized  in  renewal  theory  might  be 
chosen  to  fit  to  the  data."  These  equations  include  the  exponential  distribution 


=  At 


■At 


A 


the  Erlangian  distribution 


the  gamma  distribution 


the  Weibull  distribution 


the  normal  distribution 


A  (At) 8-1  t~At 


|  (B-l)! 


A(At^_1  e~At 

r  (p) 


R,  =  AB(Bt)A'>  , 


and  the  log-normal  distribution 


ln(Bt)2 
t  ** 


The  replacement  rates  presented  in  App  B  were  of  the  Ra/0  type,  i.e.,  rates 
based  on  the  total  number  of  replacements  observed  regardless  of  order.  For 
rates  of  this  kind  it  was  felt  that  linear  (Ra/0  =  A  +  Bt)  and  log-log  (Rfl/(,  =  AtB) 
functional  relationships  would  be  adequate  to  describe  overall  replacement  trends. 
For  data  that  are  known  to  be  relatively  complete  and  accurate  the  use  of  more 
complex  equations  such  as  Ra/g  =  A  +  Btc  appears  warranted. 

The  data  in  App  B  were  analyzed  using  a  Multiple  Regression  Program 
developed  at  RAC.11  This  program  is  designed  to  provide  great  flexibility  in 
acceptable  input  and  to  furnish  a  wide  variety  of  statistics  to  the  user.  Among 
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the  items  printed  out  by  the  program  are  means;  standard  deviations;  extremes 
and  related  statistics;  simple,  partial,  and  multiple  correlation  coefficients; 
regression  coefficients  with  their  standard  errors;  and  measures  of  significance 
such  as  the  F  ratio  and  Student’s  i.  Optional  data  include  sums,  sums  of  squares, 
sums  of  cross  products  for  raw  data,  and  deviations  about  means.  The  program 
also  has  the  capability  of  providing  output  in  graphical  form.  Any  two  variables 
may  be  selected  to  define  the  two  axes;  the  variable  may  be  expressed  as  original 
data,  as  transformed  data,  as  estimates  computed  from  the  regression  equation, 
or  as  differences  of  original  and  estimated  values.  The  program  can  accept  as 
many  as  74  regression-equation  variables,  of  which  any  number  may  be  dependent 
variables.  The  number  of  observations  that  may  be  used  in  any  run  is  practically 
unlimited. 

The  Multiple  Regression  Program  was  used  to  perform  least  squares  anal¬ 
yses  on  the  detailed  replacement-rate  information  presented  in  App  B.  Tables 
C1-C14  contain  the  results  of  data  fits  based  on  both  the  quantity  of  maintenance 
actions  and  the  quantity  of  parts  replaced.  (In  the  case  of  those  Federal  Stock 
Numbers  for  which  only  one  part  is  used  per  maintenance  action,  the  equation 
constants  calculated  on  the  two  bases  are  identical.)  Each  table  also  lists  the 
number  of  usage  intervals  included  in  the  least  squares  analysis  for  each  repair 
part  and  the  coefficient  of  correlation  obtained. 

The  results  of  the  least  squares  analyses  indicated  that  much  better  data 
fits  were  obtained  for  some  repair  parts  than  for  others.  These  differences  in 
goodness  of  fit  were  attributed  to  a  variety  of  causes.  These  included  the  obser¬ 
vations  that  (a)  some  repair  parts  (e.g.,  superchargers)  experienced  a  relatively 
small  number  of  replacements  per  vehicle  ar.d  a  relatively  large  variation  in 
replacement  rates  horn  one  usage  period  to  another  (for  repair  parts  of  this 
type  increasing  the  length  of  the  usage  intervals  would  lend  to  improve  the  data 
fits  obtained);  and  (b)  replacement  activity  for  some  repair  parts  such  as  batteries 
was  more  sensitive  to  the  usage  measure  “months  in  service*  than  to  the  measure 
“miles  of  operation.* 

Although  the  Support  Systems  Division  dala  provide  indications  as  to  which 
repair  parts  experience  aging  and  which  usage  intei  val  durations  and  measures 
are  most  applicable,  it  appears  premature  to  make  specific  recommendations 
on  these  questions  until  similar  analyses  have  been  made  using  TAERS  data 
stored  in  the  Army  Logistic  Data  Bank. 
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TABLE  Cl 

Log-Log  Fit  of  Ra/0  Roplocomonl-Roto  Data  Bated  on  100-Milt  Usagt  Interval s 
for  Stltcttd  USAREUR  M6C  Tank  Rtpoir  Parti 


Repair  part 

Usage 

intervals 

observed 

Results  of  log-log  fit  based  on 

Quantity  of  replacement  maintenance  actions 

Quantity  of  parts  replaced 

Equation  constants 

Coefficient 

of 

correlation 

Equation  constonts 

Coefficient 

of 

correlation 

A 

B 

A 

B 

Road  and  idler  wheel  arms 

31 

0.3741  x  10"3 

0.8127 

0.5626 

0.5923  xlO"4 

0.1546x10 

0.5747 

Batteries 

31 

0.2758x10"  2 

0.1598 

0.1269 

0.3173x  10-2 

0.3807 

0.1643 

Engines 

40 

0.2730x10"  2 

0.6747 

0.7856 

0.2730 x 10"2 

0.6747 

0.7856 

Generators 

33 

0.3325  xlO"2 

0.3368 

0.5996 

0.3325  xlO-2 

0.3368 

0.5996 

Final  dr've  hubs 

33 

0.6001  xlO"4 

0.1631x10 

0.7326 

0.1467  xlO"3 

0.1478x10 

0.7250 

Link  assemblies 

32 

0.3648  xlO"3 

0.8167 

0.4774 

0.3126  xlO"3 

0.9038 

0.4839 

Fuel  injector  nozzles 

28 

0.6309x  10"2 

0.6463  x  10" 1 

0.1277 

0.3969  xlO"3 

0.1432x10 

0.5158 

Fuel  injection  pumps 

33 

0.7056x10"  3 

0.8338 

0.4499 

0.7056  xlO"3 

0.8338 

0.4499 

Starter  relays 

31 

0.2943  x  10" 1 

-0.3575 

0.2510 

0.2943x10"' 

-0.3575 

012510 

Shock  absorbers 

37 

0.1 520  x  10“4 

0.1926x10 

0.6723 

0.2815  xlO"4 

0.1973x10 

0.6751 

Track  shoes 

38 

0.3891  x  10"2 

0.8462 

0.3593 

0.9770 

0.9119 

Sprockets 

34 

0.5806  xlO"3 

0.1277x10 

0.7931 

0.7924  xlO"3 

0.1646x10 

0.8103 

Starters 

32 

0.3004x10"' 

-0.1374  ‘ 

0.3275 

0.3004x10"' 

-0.1374 

0.3275 

Transmissions 

31 

0.8602  x  10"4 

0.1491x10 

0.8602  xlO"4 

0.1491x10 

0.3606 

Traverse  gear  boxes 

31 

0.5554  xlO"3 

0.8344 

0.2558 

0.5554x  10"3 

0.8344 

0.2558 

Superchargers 

27 

0.1323xl0"2 

0.8600x10“' 

0.2272 

0.1323  xlO"2 

0.8600x10"' 

0.2272 

Road  and  idler  wheels 

0.4027  x  10"3 

0.1351x10 

0.8790 

0.2346  xlO"3 

0.1131x10 

0.8733 

TABLE  C2 

Lintar  Fit  of  Ra/o  Rtplacemtnt-Rate  Data  Bostd  on  100-M!le  Usagt  Intervals 
for  Selected  USAREUR  M60Tank  Repair  Parts 


Repair  part 

Usage 

Intervals 

observed 

Results  of  linear  tit  bosed  on 

Quantity  of  replacement  maintenance  actions 

Quantity  of  parts  replaced 

Equation  constants 

Coefficient 

of 

correlation 

Equation  constants 

Coefficient 

of 

correlation 

A 

B 

A 

B 

Road  and  idler  wheel  arms 

31 

0.3161  x  10"3 

0.1940xl0“3 

0.5305 

-0.1458x  10”2 

0.3976  xlO"3 

0.4462 

Batteries 

31 

0.3181  xlO"2 

0.5524  xlO"4 

0.1627 

0.4542  xlO"2 

0.2585  xlO"3 

0.2114 

Engines 

40 

0.4277  xlO"2 

0.7584  xlO"3 

0.7125 

0.4277  xlO"2 

0.7584  xlO"3 

0.7125 

Generators 

33 

0.4746x  10"2 

0.1985x  10"3 

0.4274 

0.4746  xlO"2 

0.1985x  10"3 

0.4274 

Final  drive  hubs 

33 

-0.3591  xlO"2 

0.5963  xlO"3 

0.7228 

-0.5127  xlO"2 

0.9041x10'  3 

0.6728 

Link  assemblies 

32 

0.7319x  10”3 

0  1716xl0~3 

0.5245 

0.5262xl0“3 

0.2067  x 10~3 

0.5441 

Fuel  injector  nozzles 

28 

0.5984x10“  2 

0.8976  xlO"4 

0.2119 

-0.1310x  10“2 

0.1544x  10~2 

0.7501 

Fuel  injection  pumps 

33 

0.2337  xlO"2 

0.2493  xlO"3 

0.3728 

0.2337  xlO"2 

0.2493  xlO"3 

0.3728 

Starter  relays 

31 

0.2180x10“' 

-0.6185  xlO"3 

0.4727 

0.2180x10"' 

-0.6185  xlO"3 

0.4727 

Shock  absorbers 

37 

-0.3437  xl0~2 

0.4682  xlO"3 

0.6621 

-0.8144xl0"2 

0.1043  xlO"2 

0.5881 

Track  shoes 

38 

-0.7596x10“  3 

0.2367  xlO"2 

0.6434 

-0.9395 

0.3619 

0.6389 

Sprockets 

34 

-0.8914xl0“2 

0.1802x  10"2 

0.7269 

-0.5875xiu  * 

0.8934  xlO"2 

0.6669 

Starters 

32 

0.2553x10“' 

-0.2304xl0“3 

0.3164 

0.2553x10"' 

-0.2304xl0"3 

0.3164 

Transmissions 

31 

0.2839x  10~3 

0.3794  x  10~3 

0.6805 

0.2839x  10"3 

0.3794xl0~3 

0.6805 

T-averse  gear  boxes 

31 

0.2187  xlO"2 

0.2141  xlO"3 

0.5232 

0.2187  xlO"2 

0.2141  xlO"3 

0.5232 

Supe.  hargers 

27 

0.1 390  x  10"2 

0.1709x  10"4 

0.0616 

0.1390x  10”2 

0.1709xl0"4 

0.0616 

Road  and  idler  wheels 

40 

-0.6969  xlO"2 

0.1579x  10"2 

0.8279 

-0.1647x10"' 

0.4256  xlO"2 

0.6770 

166 


RAC-T-465 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 

TABLE  C3 


Log-Log  Fit  of  R0/o  Rtploe*m«nt-Rate  Data  Based  on  1-Month  Usago  tntorvals 
for  Solocttd  USAREUR  M60  Tank  Repair  Parts 


Repair  part 

Usage 

intervals 

observed 

Results  of  log-log  fit  based  on 

Quantity  of  replacement  maintenance  actions 

Quantity  of  parts  replaced 

Equation  constants 

Coefficient 

of 

correlation 

Equation  constants 

Coefficient 

of 

correlation 

A 

B 

A 

B 

Road  and  idler  wheel  arms 

24 

0.2086  xIO"3 

0.1260x10 

0.7639 

0.1944xl0“4 

0.2208x10 

0.7736 

Batteries 

24 

0.3019xlG“2 

0.2938 

0.1806 

0.4353x1  O' 6 

0.3662x10 

0.2855 

Engines 

24 

0.3433  xlO“2 

0.7593 

0.6689 

0.3433  xl0“2‘ 

0.7593 

0.6689 

Generators 

24 

0.7626  xl0“2 

0.1042 

0.1441 

0.7626  xl0“2 

0.1042 

0.1441 

Final  drive  hubs 

23 

0.5653  xIO"5 

0.2684x10 

0.7987 

0.4892  xl0“5 

0.2888x10 

0.8019 

Link  assemblies 

25 

0.2385x10“  3 

0.1190x10 

0.6287 

0.1262x  10“3 

0.1450x10 

0.6408 

Fuel  injector  nozzles 

24 

0.1210x10“* 

-0.1769  i 

0.2628 

0.1083x10“' 

0.3428 

0.0841 

Fuel  injection  pumps 

25 

0.2382  xIO-2 

0,5447 

0.6995 

0.2382  xl0“2 

0.5447 

0.6995 

Starter  relays 

23 

0.3943x10“' 

-0.4561 

0.2573 

0.3943x10“' 

-0.4561 

0.2573 

Shock  absorbers 

24 

0.5811  xl0“5 

0.2510x10 

0.8125 

0.1869xl0“4 

0.2377x  10 

0.8186 

Track  shoes 

25 

0.3632  xl0“2 

0.1038x10 

0.7922 

0.2695 

0.1277x10 

0.8783 

Sprockets 

24 

0.1650x  10“2 

0.1054x10 

0.7778 

0.5567  xl0“2 

0.1071x10 

0.8031 

Starters 

25 

0.4935x10“' 

-0.2660 

0.5986 

0.4935x10“' 

-0.2660 

0.5986 

Transmissions 

24 

0.3683  xl0“2 

0.2616 

0.4005 

0.3683  xl0“2 

0.2616 

0.4005 

Traverse  gear  boxes 

23 

0.6244x10“  2 

0.l219x  10“2 

0.0263 

0.6244  xl0“2 

0.1 219  x  10“2 

0.0263 

Superchargers 

23 

0.3651  x  10"2 

0.9108x10“' 

0.2562 

0.3651x10“  2 

0.9108x10“' 

0.2562 

Road  and  idler  wheels 

25 

0.5587  xl0“3 

0.1454x10 

0.7897 

0.5968 x 10“3 

0.1815x10 

0.8119 

TABLE  C4 

Linear  Fi<  of  Ra/a  Replacement-Rate  Dato  Based  on  1-Month  Usage  Intervals 
for  Selected  USAREUR  M60  Tank  Repair  Parts 


Repair  part 

Usage 
intervals 
ob served 

Results  of  linear  fit  based  on 

Quantity  of  replacement  maintenance  actions 

Quantity  of  parts  replaced 

Equation  constants 

Coefficient 

of 

correlation 

Equation  constants 

Coefficient 

of 

correlation 

A 

B 

A 

B 

Road  and  idler  wheel  arms 

24 

-0.5870  xl0“3 

0.4770x  10“3 

0.7015 

0.3022 x  -0“2 

0.8517  xIO"3 

0.6489 

Batteries 

24 

0.3268  xl0“2 

0.2252  xl0“3 

0.3810 

0.8007  xl0“2 

0.1 183x  10“2 

0.4889 

Engines 

24 

0.3833  xl0“2 

0.1540x  10“3 

0.6685 

0.3833  xIO”2 

0.1540x  10“2 

0.6685 

Generators 

24 

0.8598  xl0“2 

0.8217  xl0“4 

0.1075 

0.8598 x 10“2 

0.8217  xIO'4 

0.1075 

Final  drive  hubs 

23 

-0.6352x  10“2 

0.1134x  10“2 

0.7020 

0.1068x10“' 

0.1828x  10"2 

0.6734 

Link  assemblies 

25 

0.8600x10“  3 

0.3646x  10“3 

0.5394 

0.3900  xl0“3 

0.4500x10“  3 

0.5437 

Fuel  injector  nozzles 

24 

0.1056x10“' 

-0.19‘t3xl0“3 

0.2768 

0.1439x10“' 

0.8157  x  10"3 

0.2501 

Fuel  injection  pumps 

25 

0.3290  xl0“2 

0.4485x10“  3 

0.6074 

0.3290 x 10“2 

0.4485  xl0“3 

0.6074 

Starter  relays 

23 

0.2877x10“' 

-0.1  )84x  10“2 

0.5112 

0.2877x10“' 

-0.1184x  10"2 

0.5112 

Shock  absorbers 

24 

-0.3775  xl0“2 

0.7287  xIO'3 

0.8623 

-0.8217  xl0“2 

0.1547  xIO"2 

0.8294 

Track  shoes 

25 

-0.4330x  10“2 

0.4315x  10“2 

0.6146 

-2.4130 

0.7460 

0.6625 

Sprockets 

24 

-0.5355  xl0“2 

0.2252  xl0“2 

0.5967 

-0.2269x10“’ 

0.8215xl0~2 

0.5596 

Starters 

25 

0.3924x10“' 

-0.9200x10“  3 

0.6045 

0.3924x10“' 

-0.9200  xIO"3 

0.6045 

Transmissions 

24 

0.4714xl0“2 

0.1696x  10~3 

0.3781 

0.4714x  10“2 

0.1696x  10“3 

0.3781 

Traverse  gear  boxes 

23 

0.6051  xl0“2 

0.1383x  10“4 

0.0359 

0.6051  x  10“  2 

0.1383  xIO"4 

0.0359 

Superchargers 

23 

0.4447  xl0“2 

-0.9881  xl0“6 

0.0026 

0.4447  x 10“2 

-0.9881  xl0“6 

0.0026 

Road  and  idler  wheels 

25 

-0.7950  xl0“2 

0.2624  x  10“2 

0.8045 

-0.3624x10"' 

0.8699  xIO"2 

0.8322 
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TABLE  C5 

Log-Log  Fit  of  Ra/ 0  Replacement-Rate  Data  Based  on  100-Mile  Usage  Intervals 
for  Selected  3d  Armd  Div  M60  Tank Repair  Parts 
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TABLE  C7 


Log-Log  Fit  of  R0/o  Roplacomont-Roft  Data  Based  on  100-  and  500-Mi  I*  Usage  Intorvals 
for  Soloctod  1st  Bn,  33d  Armor,  3d  Armd  Div  M60  Tank  Rtpair  Ports 


Results  of  lag-log  fit  based  on 

Repair  part 

Quantity  of  replacement  maintenance  action* 

Quantity  of  parts  replaced 

Length, 

Number 

Equation  constant* 

Coefficient 

of 

correlation 

Equation  constants 

Coefficient 

mile* 

observed 

A 

B 

A 

B 

ot 

correlation 

Engines 

100 

40 

0.5608  xlO-4 

0.1688x10 

0.5822 

0.5608x10- 4 

0.1688x10 

0.5822 

Engines 

500 

8 

0.2861  xl0“2 

0.1841x10 

0.4503 

0.2861  x  10“2 

0.1841x10 

0.4503 

Track  shoes 

100 

44 

0.2743  xl0“2 

0.9501 

0.8099 

0.5492 

0.8427 

0.8070 

Track  shoes 

500 

8 

0.4440 x 10" 1 

0.1125x10 

0.8624 

0.7691  x  10 

0.1010x10 

0.8586 

Sprockets 

100 

31 

0.4981  xl0“6 

0.3605x10 

0.6362 

0.1738xl0"5 

0.3644x10 

0.6367 

Sprockets 

500 

6 

0.7150xl0“7 

0.8922x10 

0.8478 

0.1734xl0“6 

0.9201x10 

0.8476 

Starters 

100 

40 

0.1172 

-0.5715 

0.0892 

0.1172 

-0.5715 

0.0892 

Starters 

500 

8 

0.6020 

-0.6260x10 

0.1238 

0.6020 

-0.6260x10 

0.1238 

Road  and  idler 
wheels 

100 

40 

0.1609  xl0“6 

0.3482x10 

0.5468 

0.1270xl0“6 

0.3753x10 

0.5517 

Road  and  idler 
wheels 

500 

8 

0.5191  x  10“4 

0.4100x10 

0.4608 

0.5496x10“® 

0.8961x10 

0.5067 

TABLE  C8 

Linear  Fit  of  Ra/0  Replacement-Rate  Data  Bated  on  100-  and  500-Mile  Usage  Intervals 
for  Selected  1st  Bn,  33d  Armor,  3d  Armd  Div  M60  Tank  Repair  Parts 

Results  of  linear  fit  based  on 

ii  ..  i  ! 

1 

! 

Quantity  of  rsplacsmsntmaintsnancs  actions 

Quantity  of  parts  rsplacsd 

Repair  part 

i 

1 

! 

Length, 

Number 

Equation  constants 

Coefficient 

Equation  constants 

Coefficient 

miles 

observed 

A 

B 

correlation 

A 

B 

correlation 

Engines 

100 

40 

-0.3481  xlO-2 

0.7393  xl0“3 

0.6857 

-0.3481  xl0“2 

-0.7393  xl0“3 

0.6857 

Engines 

500 

8 

-0.2111x10-’ 

0.1719x10-’ 

0.8360 

-0.2111x10“’ 

0.1719x10“' 

0.8360 

Track  shoes 

100 

44 

-0.6540  xlO"2 

0.2528x  10-2 

0.6085 

-0.2797 

0.3283 

0.5416 

Track  shoes 

500 

8 

-0.7643x10-’ 

0.6910x10“’ 

0.6945 

-7.8709 

9.2174 

0.6146 

Sprockets 

100 

31 

-0.3162x10-’ 

0.3547  x  10“2 

0.6504 

-0.1261 

0.1410x10“' 

0.6474 

Sprockets 

500 

6 

-0.2243 

0.1005 

0.7546 

-0.8931 

0.3994 

0.7502 

Starters 

100 

40 

0.6433x10-’ 

-0.1921  x!0“2 

0.3489 

0.6433x10“’ 

-0.1921  xl0“2 

0.3489 

Starters 

500 

a 

0.3149 

-0.4376x10'’ 

0.5383 

0.3149 

-0.4376x10“’ 

0.5383 

Road  and  idler 

wheels 

100 

40 

-0.8388  xlO"2 

0.1202  xl0“2 

0.6588 

-0.2160x10“’ 

0.2614  xl0“2 

0.6279 

Road  and  idler 

wheels 

500 

8 

-0.3943x10“’ 

0.2726x10“’ 

0.7099 

-0.1285 

0.6533x10“’ 

0.7132 
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TABLE  C9 


Log-Log  Fit  of  R0/0  Replacement-Rat*  Data  Bated  on  100-Mil*  Utogo  Intarvalt 
(or  S.I.ct.d  USAREUR  Ml  13  APC  Rtpoir  Ports 


Repair  part 

Usage 

intervale 

observed 

Results  ol  log-log  fit  bated  on 

Quantity  of  replacement  maintenance  actions 

Quantity  of  parts  replaced 

Equation  constants 

Coefficient 

of 

correlation 

Equation  constants 

Coefficient 

of 

correlation 

A 

B 

A 

B 

Batteries 

39 

0.2811  x  10  4 

0.1983x10 

0.7130 

0.5703  x  10"4 

0.1853x10 

0.6966 

Ignition  coils 

to 

0.1411  xlO"3 

0.1330x  10 

0.4615 

0.141 1  x  10"3 

0.1330x10 

0.4615 

Differentials 

30 

0.2257x1  O' 2 

0.1988 

0.3205 

0.2257  x  I0"2 

0.1988 

0.3205 

Distributors 

43 

0.2607x10"  3 

0.1177x10 

0.6512 

0.2607  «  10"  3 

0.1 177  x  10 

0.6512 

Engines 

to 

0.1905x  10"3 

0.1203x10 

0.3739 

0. 1 905  x  1 0"  3 

0.1203x10 

0.3739 

Track  pads 

43 

O.I559xlO"2 

0.9881 

0.5.334 

0.9149x10"' 

0.1134x10 

0.5989 

Radiators 

41 

0.3661 x 10" 3 

0.8885 

0.4905 

0.3661  x  I0"1 

0.8885 

0.4905 

Road  wheel  hub  seals 

35 

0.5059  xlO"3 

0.7996 

0.5601 

0.2820  xlO"3 

0.1124x10 

0.5680 

Shock  absorbers 

38 

0.4499x10"  5 

0.2506x10 

0.8099 

0.l320xl0"5 

0.2961x  10 

0.8207 

Track  shoes 

41 

0.2754  xlO"4 

0.2215x10 

0.8218 

0.2053  xlO"3 

0.2881  x  10 

0.8831 

Spark  plugs 

40 

0.6073  xlO"2 

0.4998 

0.7049 

0.1201x10"' 

0.8798 

0.7388 

Sprockets 

41 

0.2618x  10"6 

0.3380x10 

0.8183 

0.8856x  10"f> 

0.3308x10 

0.8084 

Starters 

41 

0.2585x10"  2 

0.7280 

0.6753 

0.2585x10"  2 

0.7280 

0.6753 

Transmissions 

41 

0.2937  xlO"4 

0.1579x10 

0.2220 

0.2937  xlO"4 

0.1579x10 

0.2220 

Idler  wheels 

42 

0.6636  xlO"2 

0.4714 

0.6505 

0.1472x  10"4 

0.2575  x  10 

0.7422 

Road  wheels 

44 

0.1540xl0"4 

0.2056x10 

0.6890 

0.7649  xlO"5 

0.2640x10 

0.6982 

TABLE  CIO 

Linear  Fit  of  Ra/0  Replacement-Rate  Dato  Based  on  100-Mile  Usage  Intervals 
for  Selected  USAREUR  Ml  13  APC  Repair  Parts 

Results  of  linear  fit  based  on 

Usage 

Quantity  of  replacement  maintenance  actions 

Quantity  of  parts  replaced 

Repair  part 

i  nlor  VO  1 S 

observed 

|  Equation  constants 

Coefficient 

Equation 

con stants 

Coefficient 

of 

of 

A 

B 

correlation 

A 

B 

correlation 

Batteries 

39 

-0.5893  xlO"2 

0.1011  X 10"2 

0.7730 

-0.6800  xlO"2 

0.1284x  10~2 

0.7618 

Ignition  coils 

40 

0.7462x10"  3 

0,3660x  10~3 

0.7159 

0.7462  xlO"3 

0.3660  x  10"3 

0.7159 

Differentials 

30 

0.3248x10"  2 

0.2914x  10~4 

0.0884 

0.3248x10”  2 

0.2914xl0"4 

0.0884 

Distributors 

43 

-0.7276x  10"3 

0.5045  xlO"3 

0.6574 

-0.7276  xlO"3 

0.5045x  10"3 

0.6574 

Engines 

40 

-0.9538  x  10"3 

0.4136  x  10"3 

0.6232 

-0.9538x10"  3 

0.41 36x10"'’ 

0.6232 

Track  pads 

43 

-0.2150xl0"2 

0.1572xl0"2 

0.6739 

-0.6982 

0.1694 

0.6821 

Radiators 

41 

0.1951  xlO"3 

0.2439x  10~3 

0.5293 

0.1951  xlO"3 

0.2439x  10”3 

0.5293 

Road  wheel  hub  seals 

35 

0.6521  xlO"3 

0.2384  xlO"3 

0.5194 

0.8235  xlO”4 

0.4176x  10”3 

0.5189 

Shock  absorbers 

38 

-0.7647x10"  2 

0.1032xl0"2 

0.8430 

-0.1204x10"' 

0.1506x  10~2 

0.8333 

Track  shoes 

41 

-0.1724x10"' 

0.2440x  10"2 

0.8555 

-2.2201 

0.2177 

0.7478 

Spark  plugs 

40 

0.1052  x  10" 1 

0.7539x  10“3 

0.5851 

0.5577x10"' 

0.4901  x  10”  2 

0.5776 

Sprockets 

41 

-0.1738x10"' 

0.1650x  10~2 

0.7693 

-0.4444x10”' 

0.4300  xlO"2 

0.7579 

Starters 

41 

0.6292  xlO"2 

0.8061  x  10“3 

0.6213 

0.6292x10”  2 

0.8061  xlO”3 

0.6213 

Transmissions 

41 

-0.4244  xlO"3 

0.2293  xlO"3 

0.4213 

-0.4244xl0~3 

0.2293  x  10"  3 

0.4213 

Idler  wheels 

42 

0.1142x10"' 

0.7U6x  10~3 

0.4482 

0.2366  xlO"2 

0.3561  xlO”2 

0.5762 

Road  wheels 

44 

-0.5062  xlO"2 

0.8018  xlO"3 

0.7723 

-0.2960x10"' 

0.3521  xlO”2 

0.6870 
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TABLE  Cll 


Log-Log  Fit  of  R„/0  Replacement-Rote  Data  Bosed  on  1-Month  Usage  Inttrvals 
for  Salactod  USAREUR  Ml  13  APC  Repair  Parts 


Repair  part 

Uiags 

intervals 

observed 

Results  of  log-log  fit  based  on 

Quantity  of  replacement  maintenance  actions 

Quantity  of  parts  replaced 

Equation  constants 

Coefficient 

of 

correlation 

Equation  constants 

Coefficient 

of 

correlation 

A 

B 

A 

B 

Batteries 

24 

0.6799  xlO"3 

0.1194x10 

0.5879 

0.1064x  10"2 

0.1128x10 

0.5520 

Ignition  coils 

22 

0.5692x10"  2 

0.2325 

0.5877 

0.5692  xlO"2 

0.2325 

0.5877 

Differentials 

19 

0.4859x10"  2 

0.8636  xlO-2 

0.4845 

0.4859  xlO"2 

0.8636x10"  2 

0.4845 

Distributors 

21 

0.6276  xl0~3 

0.1192x10 

0.8817 

0.6276  xlO"3 

0.1192x10 

0.8817 

Engines 

25 

0.5565x10"  4 

0.1998x10 

0.8862 

0.5565  xlO"4 

0.1998x10 

0.8862 

Track  pads 

23 

0.6686  xlO"2 

0.6869 

0.8770 

0.9155 

0.7485 

0.8350 

Radiators 

24 

0.2153  x  10"3 

0.1348x10 

0.4860 

0.2153x  10“3 

0.1348x10 

0.4860 

Road  wheel  hub  seals 

23 

0.1013  xlO"2 

0.8229 

0.3956 

0.8026x  10“3 

0.1038x10 

0.4259 

Shock  absorbers 

22 

0.1949xl0"3 

0.1711x10 

0.6938 

0.2255  xlO"3 

0.1802x10 

0.7122 

Track  shoes 

23 

0.6437x10“  2 

0.6582 

0.8525 

0.2427 

0.1039x10 

0.8214 

Spark  plugs 

23 

0.1607  x  10“' 

0.3064 

0.8517 

0.9004x10"* 

0.3425 

0.7643 

Sprockets 

24 

0.8237  xlO"4 

0.1978x10 

0.9032 

0.1031  xlO"3 

0.2251x10 

0.9026 

Starters 

22 

0.9410xl0"2 

0.4816 

0.5236 

0.9410x  10“2 

0.4816 

0.5236 

Transmissions 

22 

0.1122  xlO"2 

0.5840 

0.3909 

0.1122x  10“2 

0.5840 

0.3909 

Idler  wheels 

23 

0.3190x10"* 

0.4930 

0.1226 

0.4001x10"* 

0.3746 

0.4369 

Road  wheels 

22 

0.6976  xlO"3 

0.1170x10 

0.8505 

.  0.3367 xlO"4 

0.2726x10 

0.8640 

TABLE  C12 

Linear  Fit  of  Ra/e  Replacement-Rote  Data  Based  on  1-Month  Usage  Intervals 
for  Selected  USAREUR  Ml  13  APC  Repair  Parts 

Results  of  linear  fit  based  on 

Usage 

Quantity  of  replacement  maintenance  actions 

Quantity  of  parts  replaced 

intervals 

1 

1 

observed 

Equation  constants 

Coefficient 

Equation  constants 

Coefficient 

of 

of 

A 

B 

correlation 

A 

B 

correlation 

Batteries 

24 

-0.1312  xlO"2 

0.1268  xlO'2 

0.8009 

-0.1036x  10“2 

0.1600xl0~2 

0.7607 

Ignition  coils 

22 

0.6935  xlO"2 

0.2270xl0"3 

0.2494 

0.6935  xlO"2 

0.2270x  10"3 

0.2494 

Differentials 

19 

0.6351  xlO"2 

-0.1404  x  10"3 

0.1853 

0.6351  x  10"2 

-0.1404xl0~3 

0.1853 

Distributors 

21 

-0.1891x10"  2 

0.1194xl0“2 

0.7972 

-0.1891  xlO"2 

0.1194xl0~2 

0.7972 

Engines 

25 

-0.5370  xlO"2 

0.1376  xlO"2 

0.7104 

-0.5370  xlO"2 

0.1376  xlO"2 

0.7104 

Track  pads 

23 

0.6004  xlO"2 

0.2387  xlO"2 

0.6733 

0.1701 

0.4395 

0.4578 

Radiators 

24 

-0.9565  xlO"3 

0.6465  xlO"3 

0.6430 

-0.9565  xlO"3 

0.6465  xlO"3 

0.6430 

Road  wheel  hub  seals 

23 

0.1478  xlO"2 

0.5217  xlO"3 

0.6167 

0.4980x  10"3 

0.8607  xlO"3 

0.6360 

Shock  absorbers 

22 

-0.713Ux  10"2 

0.1912x  10"2 

0.7857 

-0.1251x10"’ 

0.2985  xlO"2 

0.7761 

Track  shoes 

23 

0.7814  xlO"2 

0.1968  xlO"2 

0.6940 

-0.7289 

0.3173 

0.5209 

Spark  plugs 

23 

0.2052x10"* 

0.1026  xlO"2 

0.7531 

0.1178 

0.6884x10"  2 

0.6366 

Sprockets 

24 

-0.1001x10"* 

0,2021x10"  2 

0.7832 

-0.2917x10"' 

0.5747x10"  2 

0.8715 

Starters 

22 

0.1312x10"* 

0.1405x  10~2 

0.5150 

0.1312x10"' 

0.1405x  10”2 

0.5150 

Transmissions 

22 

0.1364x  10"2 

0.2648x10"  3 

0.4682 

0.1364x  10"2 

0.2648  xlO"3 

0.4682 

Idler  wheels 

23 

0.3398x10"* 

0.1393  xlO"3 

0.0506 

0.5130x10"' 

0.3783x10"  2 

0.4071 

Road  wheels 

22 

-0,8442x10"  3 

0.1176x  10“2 

0.8184 

-0.2481x10"' 

0.6339x  10‘2 

0.8088 
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TABLE  03 

Log-Log  Fit  of  Ra/o  Replacement-Rote  Data  Based  on  100-  and  500-Mile  Usage  Intervals 
for  Selected  24th  Inf  (Mech)  Div  Ml  13  APC  Repair  Parts 


FOR  OFFICIAL  USE  ONLY 


'O  'O 
«  S  3  ic 
ci  -+  a 


8  3 


oooooooo 


CO 

s= 

CO 

© 


IvOOtOOO^ffOQ 

'iini-NffiCOr-- 
®  00  CO  5  W  Ov  (- 

ooo’ddd  ododddo’od 


oi  r-  co  **  co  ic 
Cl  *t  O  «  MJ  d 
ci  6  «  w  w  o 

10  \5  uO  NO  CO  C- 


o  o  o  o  o  o  o 

X  X  X  X  X  X  X 

S-  *t  (N  M  N  *t  O' 

Cl  *t  CO  CO  O  vfl 

co  io  io  — -  — *  ci  ©  *— 

dddddd*+d 


3 

3 

o 


o  o  o  o  o  o  o 

X  X  X  X  X  X  X 

ift  ic  ci  to  h  m  o  io  -  «  a  to  ?  « 
in*t«ocoocoaod*tttdd' 
t-cicOvOcoco*tO'©©cp^O''5 
co  co  eo  ^  ^  ^  ci  i/5  4  co  a  o  1 

d-‘ddddddddddd-’o 


tboboobt* 

xxxxxxxx 

Cl  CO  Ifl  H  Ifl  H 
’•H^CClOCONOOO 
O'UJO-d'tl-CO 
•t  *r  io  co  ci  f.  ci  -h 

o  d  d  o  o  o  o  d 


-  ifl  N  ^  -  N  -• 

©  ©  b  ©  ©  b  b 


s 

ci 

d 


ffiM-IN-lOlN 

bbbbbbbb 


XXx-XXXXXXXX 

•fCO-O^aOcOOH-HyA. 
'OCOCCI-'O^r-OlOCO'CCICOO'h 
ClvOO'OOl^dvOcO-t-^CllOUOCO^ 
F-  — «  e-  —  CO  Cl  ©  VO  VO  CO  CO  VO  O'  VO 

d  o  o  d  o  d  d  d  o  o  d  d  o  o  o 


x  x 

tv  O  ci 
op  a  • 


lO  O'  VO  VO 
00  CC  vQ  lO 
—  co  o 


10  *t  1/5 
-  Cl  CO  lO 
..  .  O'  ci  r-  3  O' 
VO  O'  VO  CO  co  CO  35  00 

o  o  d  o  o  d  o  o 


© 

8 


aC'Ovoar-pmocir-co’tcoci 
lO  <v  co  o  vo  o  ci  to  ci  -t  oo  ifi  'O  io 
vO*tlftOcO»75li5Cj4ciQQcOCOr- 
l?5  *T  00  00  OV  to  O'  I  *  Ov  *c  VO  tC  CO  CO  vq 

dddddddoddddddd 


©©©©©©©© 


X  X  X  X  X  X  X 

to  »—  V5  O  5P  © 


O  -v  ’t  Cl  CO  Cl  .  . 

l0vQ3^C0c0O\O 
CO  -T  to  »-<  Cl  . 

OOOOOOOO 


o 

K 

Cl 

o 


oooooooo 


o  o 


XXXXXXXX  XX 

U0  CO  r-  VC  O  COCICOCOMOCOVOI'CI 

QMClcOO^oSciSSiOOWCI 

•T  Cl  ->  CO  Cl  — -  — •  Cl  Cl  lO  -t  — •  ^  — •  r- 

dddddddoddddddd 


r"  N  *f  M  N 


n  N  «f  N  N  v  H  -t  <N 


X  X 

tv  O' 

£3 

VO  e- 

©  o 


X  X  X  X  X  X 

(N  «  lO  p-  o  lO 
2  cc  lO  co  3  Is* 

Q  h  Cl  *t  VO  CO 
ifl  n  n  n  -  h 

o  o  o  o  o  o 


O' 

Cl 

<N 


boo 


-4  ifl  N  «  N 

b  b  b  b  t 

XXXXXXXXXXXX  X 

COCOO'|vCO'tOOCO’t-\OCOU5vO 

S-  t  tv  c  O'dbcotovocoji' 
V0v0i00tv.p-4vte4p-ci|-v0i0 
N  CO  «  UJ  H  pe  t,  ^  M  rt  rt  H  ee  p< 

o  o  o  o  o  o  o  o  o  o  o  o  o  o 


liOtvOODOCO'Ol*OCOOCC 
CO  *t  CO  V!t 


88888888 

phi/5p-i/5«U5p-1/5 


888888888888888 

I(5-<i/;i-i/5p-i/5p-i/5-ni/:phiCp-iO 


£  £ 


0)  V  3  3  <« 

•r  -r  -O  -O  v  4i 


S  u  'Z  'Z  a  °  -x 

5  s  5  5  ■a’S'  s  y 
«  5  .2  .2 
CC  CC  Q  C 


Qt  (X) 
C  C 

u  u 


h  h  K 


jj  *i  w 

o  5  oc  m 


_X  -X 


_C  -c  -c 

*  *  i 


aiuuuuuuoot 
(DOOcocoeocouvS 
x  o.o.o.S.2 


2  2  os  ce 


172 


RAC-T-465 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


-l 

CD 

< 

»- 


D 

l 


<1 

O* 

o 

M 

3 


M 
TT  O 

at  Q. 

®  I 

VO  g. 
-O 

c  Q£ 

*8 

sS 

s* 
«2“ 
O 
* 
a 

V 

o  *c 

oc  — 

it 

E  ™ 
1 
ll 

O  J; 


4> 

* 


“8 

8 

"q. 

4» 

k_ 

M 

i 

"o 

£ 

♦* 

8 

3 

o 


u 

_o 

a 

*> 

£ 

€ 

□ 


£  I 

U  «.  S 

*  0  s 

s 

u 


a- 

3 


8 

u 

§ 

i 

o- 

ill 


5^1 

3  § 


1! 

z-8 


tr? 

•  E 


i 


& 

a 


rt«ta&>o>0'8^ 
NrtNNa*t^n 
vD  CO  vO  O'  lO  CO  VO  O' 

dodo*  dodo 


N  N  «  N  C5  fn 
O  jo  O  !o  io  © 

X  X  X  X  X  X 

SO  O  N  ffl  8  O  ® 

N  1/5  O  LQ  h  O  M 

r*  M  U5  oo  *r  *-«  n  r- 

o’  o  o  o  o  d  o’  vo* 


«'-NNN- 

b  b  b  b  b  o 


x  x 

a  s 


X  X  X  X 
e-  1/5  "f  O' 

ifl  N  ifl  fl  .  ..  .  __ 

o^Nobiflu;&' 


'trtffiO'O'O'HN 

rt  io  in  r-  O'  ^  ^  i/) 
\£>®OOlO®'2a 

o  o*  d  d  o  o’  o  o 


bbboobb© 


X  X 

—  O' 

l2gS5=2g 

o  o  o  o’  o  o  o  o* 


x  x 

O' 


XXX 

S  8  2 


X  X  X  X 


w  ^  ^  O' 
e*5  «— « 


uO 

I--  04  eg 
r- 


g  ss 

O'  <M 


8  88 


2? 

o 


x 

t- 

CM 


3 

<N 

eo 

o 


o’ 


X 

8 


Nh(NNN-hN-< 

bbbobbbo 


X  X  X  X 
J5  ifl  N 

M  h*  « 
“ 

00 


?????<??? 


8  888 

m*  WO  ^  lO 


8 


K  S  2  £  S  8  S  8  £  ?!  %  §  s  a  s 

sSloSocJoS^r^^^'S^'O^TO 
o’  o  o  o  o  o’  o  o  o  o  o'  o’  o  d  o’ 


CNJ  PO  — 

b  b  b 


NhMNNnN- 

obbbbbbb 


XXX  X  xxxxx 

’th.MNOl/JWOO't'CQ't 
'O^N^OOlftM'OVW'O 
vd'NNrtO'NMNOMN 
O  CO  n  N  N  «  H  N  (O  rt  CO  N 

o  o  o  o’  *t  o  o  o  o  d  o’  o* 


i 


uuu 


x  x 
r- 
h-  lo 


de??'7c?7T7 


X  X  xxx 

voegegeg^coyoodi^tfi 
WONNNWCOO'O'^I'* 
^  N  h  N  *h  i/J  N  (N  N  hj 

‘dQ^>^>dddd<j>^> 


Uja«»(NNlflNt(NN(NHiNa 

O'tNNN't^tfONrtHrtOh- 

rtO'OO'i'OrtawccHNMfjt 

Hl^or^acOjh.&'^'OHNw# 

dddddddddddoddd 


eg  MNN-Nwp)--  rt  N  M  N  rt  N 

xxxxxxxxxxxxxxx 

NCOrtNtl'JNb^'OOO'O^N 

CD'OMO'iO'Offl-OlNO'O'OO' 

NP)v6--^HN05«rt00rthvW\O 

dddddddddddoddd 


—  <N  <N  «H 


b  b  b  b  b  b  b 


eg  —  eg  —  eg  ~  ^ 


b  b  b  o  o 


eg  eg 

bb 


s 

CO 

CO 

o 


xxxxxxxxxxxx 


rt^ceOrtNi 
O'  CO  S  w  (N  O 


o  r-  ^  O'  Q 
op  up  co  *— *  \p  up 
^  S  CO  VH  o  N  N 
4  in  eg  <n  h  -  w 

d<^>^>cj>cj>cj>^>^>cj>dddd^>’<^' 


^S^c?1''?00?00*?1^?00?00 


§  § 


cS 


(0  0)  4) 

-v  Z 

s  e  »  8.  &.-?  a 

.□  u  o  J  JS; 

•r  a  c  m3d  jd  _  o 

*3  ’D,  'D.  W  w  ^  v 

®  2P  SP  «  «  2  co 

i  C  O  !•  u  O 

ECQQUUHhCC 


8888: 

in  in  -*  i 


£  E 
11 
S  8 


888 

—  in  — 


88888 

m  IO  fh  io  — 


(0  (ft 


5  Si 

-s  •*  ® 


*  -s 
— ,  8 
"g  v 


..  8  * 
Q  J3  X  -£ 
«  «  «  » 
d  jd  j* 


»  M3  *  - 

B  9  ®  * 

"S.’a.  X  i 


_2  J2  J2  J2 


£  £ 


i  * 


-C  w£3 

-o  no 
(0  8 

^  o  o 

(/)(/)  H  h  i/)  (/)(/)  t/5  a:  t/)  2  2  tt  tt 


o  o  t:  t 


8.ii.i  is? 


RAC-T-465 


173 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


Appendix  D 

DESCRIPTION  OF  EXPECTED  NUMBER  OF  ACTIONS  COMPUTER  ROUTINE 

Introduction  176 

Gonoral  Description  176 

Dotailod  Description  180 


Figures 

Dl.  Summary  of  Computer  Routines  Used  in  Predicting  Repair-Parts 

Replacement  176 

D2.  First-Order  Replacement  Rates  for  USAREUR  M60  Tank  Engines  177 

D3.  Linear  Replacement-Rate  Curve  Fitted  to  USAREUR  M60  Tank- 

Engine  Replacement  Data  179 

D4.  Flow  Chart  for  Expected  Number  of  Actions  Routine  182 

D5.  Examples  of  Control  Cards  185 

D6.  Format  for  FSN  Data  Cards  186 

D7.  Form  at  for  DATES  Data  Cards  186 

D8.  Format  for  TYPES  Data  Cards  187 

D9.  Format  for  USAGE  Data  Cards  188 

DIO.  Format  for  EQUIPMENT  Data  Cards  189 

Dll.  Format  for  CONSTANTS  Data  Cards  189 

D12.  Flow  Chart  for  End  Item  Usage  Routine  192 

D13.  Format  for  THEATER  or  ORGANIZATION  Input  Data  Cards  193 

D14.  Format  for  USAGE  Input  Data  Cards  193 

D15.  Format  for  DATE  Data  Input  Cards  193 

D16.  Format  for  ANOTHR  Data  Input  Cards  194 

TabUi 

Dl.  Summary  of  Forecasting  Equations  Based  on  Rs/e  Replacement  Rates  178 

D2.  Summary  of  Forecasting  Equations  Based  on  Ra/.  Replacement  Rates  180 

D3.  Expected  Replacements  of  Part  X  Required  for  Meet  of  60  Vehicles 

for  900  Miles  of  Operation  181 

D4.  Summary  of  Input  Data  Required  for  Expected  Number  of  Actions 

Routine  185 


RAC-T-485  175 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  US!  ONLY 


INTRODUCTION 

The  major  steps  in  the  study’s  repair-parts  forecasting  methodology  have 
been  discussed  in  Chaps.  2  to  4.  In  addition  to  standard  sort  and  extract  routines, 
four  other  computer  routines  are  required  to  process  the  data  automatically. 
These  routines  are  summarized  in  Fig.  Dl.  The  Events  Rates  Routine,  described 
in  App  A,  requires  input  data  of  the  type  “part  X  was  replaced  on  vehicle  Y  at 
usage  Z”;  in  turn  it  furnishes  replacement-rate  data  for  the  Least  Squares  Statis¬ 
tical  Analysis  Routine  (App  C). 


Fig.  Dl— Summary  of  Computer  Routines  Used  in 
Predicting  Repair-Parts  Replacement 


Appendix  D  describes  the  Expected  Number  of  Actions  Routine  developed 
by  study  analysts  to  combine  usage-dependent  replacement  rates  and  end-item 
usage  data  to  predict  repair-parts  replacement  during  any  period  of  interest. 

This  appendix  also  presents  a  brief  description  of  the  auxiliary  End  Item  Usage 
Routine  developed  to  compute  vehicle  usage  distributions. 

The  first  half  of  the  appendix  is  devoted  to  a  general  description  of  pro¬ 
cedures  for  estimating  parts  replacement  and  the  second  half  to  detailed  descrip¬ 
tions  of  the  Expected  Number  of  Actions  Routine  and  the  End  Item  Usage  Routine. 


GENERAL  DESCRIPTION 

The  two  types  of  replacement  rates  discussed  in  detail  in  Chap.  2  were 
the  Rs/e  and  the  Ra/0  rates.  Forecasting  procedures  based  on  each  of  these 
rates  are  considered  below. 

The  Rs/t  rate  measures  the  number  of  observed  events  of  a  specified  order 
per  vehicle  available  to  experience  events  of  that  order.  A  plot  of  first-order 
Rs/t  rates  for  M60  tank-engine  replacements  for  each  100  miles  of  operation 
observed  is  shown  in  Fig.  D2;  these  rate  data  were  obtained  from  Table  12. 

Using  least  squares  techniques  different  types  of  curves  can  be  fitted  to  these 
data.  A  linear  fit,  for  example,  could  be  represented  by  R(t)  =  A  +  Bt. 
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If  there  are  hlj  engines  available  to  experience  first-order  replacements 
at  time  t]  and  N2  engines  at  time  t2  ,  the  number  of  replacements  in  usage 
interval  i2-  tj  is  Nt  -  N2 .  For  each  usage  interval  the  Rs/t  rates  can  be 
represented  as  -  AN/NAt.  For  usage  intervals  of  short  duration,  with  a  linear 
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Fig.  D2 — First-Order  Replacement  Rates  for 
USAREUR  M60  Tank  Engines 


variation  of  rates,  the  following  equation  applies:  -dN/N  •  l/dt  =  A  +  Bt. 
Integrating, 


‘2 

ll 


from  which  it  follows  that 


N2  - 

and  by  subtracting  N1  from  each  side  of  the  equation 

N2  "ni  ■  N,  [e  L  2  2  J-lJ. 

Since  the  expected  number  of  replacements  in  t2  -  t!  is  Nj  -  N2 , 
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Similar  expressions  can  be  derived  for  other  typ»>s  of  least  squares  func¬ 
tional  relations.  Equations  for  calculating  the  expected  number  of  replacements 
of  a  given  order  based  on  constant,  linear,  log-log,  and  semilog  replacement 
rates  are  summarized  in  Table  Dl. 

The  equations  shown  in  Table  Dl  apply  to  a  single  order  of  replacement. 

To  calculate  the  total  number  of  replacements  expected,  all  orders  of  replace¬ 
ment  must  be  considered.  One  method  of  using  R$/e  rates  to  estimate  the  total 
quantity  of  repair  parts  replaced  is  to  apply  renewal- theory  techniques.6  In 
renewal  theory  terminology,  Rs/f,  rates  are  frequently  referred  to  as  “age- 
specific  failure  rates"  or  as  “hazard  rates”;  equations  have  been  developed  to 
allow  calculations  of  the  total  number  of  replacements  from  the  distribution  of 
times  to  first  failure.  In  using  renewal  theory  equations  it  is  assumed  that  re¬ 
placement  components  will  exhibit  the  same  time-to-failure  pattern  as  original 
components  (an  ordinary  renewal  process)  or  will  provide  some  known  fraction 
of  like-new  performance  (a  modified  renewal  process).9 


TABLE  Dl 


Summary  of  Forecasting  Equations  Based  on  Rg/t  Replacement  Rates 


Type  of  replacement-rate 
curve  considered 

Equation  for  calculating  the  expected  number 
of  replacements  of  a  given  order,  E(R), 

Common  name 

Moth  notation 

during  usage  period  fj-f, 

Average 

"./«  -  A 

E(R)  N 

Linear 

Rs/,  -  A*Bl 

E(R)  N 

j,  f-  [>2"|> 

Log-log 

R./r 

E(R) *  N 

r  a  /  iM  i  it  f  i \~i 

Semi  log 

"s/e  AB* 

E(R)  N 

In  those  cases  in  which  the  distribution  of  times  to  first  failures  can  be 
identified  accurately  and  in  which  subsequent-order  failures  occur  according  to 
the  criteria  specified  for  ordinary  or  for  modified  renewal  processes,  renewal- 
theory  techniques  can  be  extremely  useful  in  providing  long-range  forecasts  of 
repair-parts  consumption.  For  a  number  of  reasons,  however,  the  forecasting 
methodology  described  in  this  technical  memorandum  was  not  based  on  already 
established  renewal-theory’ techniques.  These  reasons  can  be  summarized 
as  follows: 

(a)  For  many  repair  parts  of  interest,  TAERS-type  data  either  do  not  ex¬ 
tend  back  to  the  introduction  of  a  given  end  item  of  equipment  or  do  not  contain 
sufficient  information  to  allow  reconstruction  of  the  first-failure  time  distribution. 
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(b)  Even  If  data  are  sufficient  to  permit  identification  of  failures,  the  as¬ 
sumption  that  replacement  components  furnish  like-new  performance  (as  meas¬ 
ured  in  terms  of  time  to  failure)  does  not  appear  valid  for  selected  tank  and 
APC  components. 12>1S 

(c)  Even  in  cases  where  this  assumption  is  valid  and  for  which  sufficient 
data  are  available,  the  effort  required  to  identify  the  distribution  of  first-failure 
times  may  not  be  warranted  for  short-term  consumption  forecasts  that  extend 
only  a  few  quarters  into  the  future. 

For  these  reasons,  a  simplified  methodology  based  on  less  restrictive 
assumptions  and  data  requirements  was  developed.  This  methodology  provides 
a  procedure  for  projecting  replacements  (regardless  of  order)  into  future  time 
periods;  it  combines  usage-dependent  replacement  rates  of  the  type  with 
projections  of  end-item  usage.  As  will  be  recalled,  the  Ra/g  replacement  rate 
measures  the  total  number  of  repair  parts  of  a  given  type  that  were  replaced 
per  vehicle  observed.  Figure  D3  indicates  the  linear  curve  that  best  fits  the 
engine-replacement- rate  data  ( Ra/0 )  for  the  M60  tank  according  to  least  squares 
criteria.  Once  again  the  following  equation  can  be  specified:  -  dN/N  •  l/dt  =  A  + 


Fig.  03— Linear  Replacement-Rate  Curve  Fitted  to 
USAREUR  M60-Tank-Engine  Replacement  Data 


In  this  case,  however,  the  number  of  vehicles  (N)  available  to  experience  an 
engine  replacement  of  any  order  is  independent  of  previous  engine-replacement 
experience.  Therefore,  for  the  forecast  period 

~dN  =  Nj(A  +  B0d». 
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Integrating, 


from  which  it  follows  that 

N 2  —  N i  -  -N,[a(I2-11)  +  |(i1-I?)]. 

Since  the  expected  number  of  replacements  is  N}  -  N2  > 

Nj-N2  -  N,  f  A(l2-t  jJ  +  j  (t2  -  Ij)J  • 

A  summary  of  forecasting  equations  based  on  Rfl/o  replacement  rates  is 
provided  in  Table  D2.  Each  equation  presented  in  Table  D2  considers  three 

TABLE  D2 


Summary  of  Forecasting  Equations  Based  on  Rg/g  Replacement  Rates 


Type  of  replacement-rote 
curve  considered 

Equation  for  calculating  the  expected  number 
of  replacements  of  all  orders.  E(R), 

Common  name 

Math  notation 

during  usoge  period  fj-fj 

Average 

RoU  -A 

E(R)=  N,  A(l2  -  t,) 

Linear 

Ra/o  =  A  +  Bt 

E(R)  =  N,  [a(I2-  l,)  +y  O2-  f'tlj 

Log-log 

Ra/o  “  AtB 

«R)-Ni(s7iX‘?+i-,?+I) 

Semilog 

R./.-AB* 

E<R’-Ni(-rar)(B'!-|>,‘) 

types  of  information:  (a)  replacement-rate  constants  (A  or  A  and  B)  determined 
by  fitting  curves  to  replacement-rate  data  for  relatively  short  usage  intervals 
such  as  100  miles  of  operation,  (b)  the  duration  of  the  forecast  period  (t2  -tj ) 
specified  by  the  reliability  or  commodity  analyst,  and  (c)  the  cumber  of  vehicles 
N!  falling  in  the  first  usage  interval  at  the  beginning  of  the  forecast  period. 

The  manner  in  which  the  forecasting  equations  are  applied  to  an  entire 
distribution  of  vehicle  mileages  is  illustrated  in  Table  D3.  In  this  hypothetical 
example,  patterned  after  that  presented  in  Table  16,  the  projection  of  part  X 
consumption  is  based  on  the  linear  curve  Ra/0  =  0.01  +0.011 .  The  youngest 
vehicles  in  this  example  have  accumulated  901  to  1000  miles  of  operation  at  the 
beginning  of  the  forecast  period  that  extends  for  another  900  miles,  or  nine 
usage  intervals. 

DETAILED  DESCRIPTION 

Details  concerning  the  capabilities  and  utilization  of  the  Expected  Number 
of  Actions  Routine  and  the  End  Item  Usage  Routine  are  summarized  below. 
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TABLE  D3 


Expected  Replacement  of  Part  X  Required  for  Fleet  of  60  Vehicles  for 
900  Miles  of  Operation 


Utage 

interval, 

mile* 

Beginning  of 
forecatt 
period 

f»l) 

End  of 
forecast 
period 
(t2) 

Vehicle!  (Ny) 
in  uiage 
interval 

Aft2-ti) 

Expected  replace¬ 
ment*  E (R)  bated 
on  linear  curve 

0-100 

1 

10 

0 

0.09 

0.50 

0 

101-200 

2 

11 

0 

0.09 

0.59 

0 

201-300 

3 

12 

0 

0.09 

0.68 

0 

301-400 

4 

13 

0 

0.09 

0.77 

0 

401-500 

5 

14 

0 

0.09 

0.86 

0 

501-600 

6 

15 

0 

0.09 

0.95 

0 

601-700 

7 

16 

0 

0.09 

1.04 

0 

701-800 

8 

17 

0 

0.09 

1.13 

0 

801-900 

9 

18 

0 

0.09 

1.22 

0 

901-1000 

10 

19 

5 

0.09 

1.31 

7.00 

1001-1100 

11 

20 

10 

0.09 

1.40 

14.90 

1101-1200 

12 

21 

15 

0.09 

1.49 

23.70 

1201-1300 

13 

22 

15 

0.09 

1.58 

25.05 

1301-1400 

14 

23 

10 

0.09 

1.67 

17.60 

1401-1500 

15 

24 

5 

0.09 

1.76 

9.25 

Totals 

60 

97.50 

Expected  Number  of  Actions  Routine 

A  detailed  flow  chart  describing  the  major  sections  of  the  Expected  Num¬ 
ber  of  Actions  Routine  is  presented  in  Fig.  D4.  This  IBM  7040  routine  is  de¬ 
signed  to  provide  the  user  with  the  capability  of  making  many  runs  with  a  mini¬ 
mum  number  of  additional  input  requirements.  This  is  accomplished  by  the  use 
of  control  cards  that  determine  the  input  required  for  a  particular  run  and  also 
indicate  when  computation  should  begin  and  when  all  the  runs  have  been  completed. 

In  addition  to  control  cards,  certain  input  data  cards  are  also  required. 

These  are  summarized  in  Table  D4.  The  next  sections  of  this  appendix  present 
detailed  descriptions  of  the  control  and  data  cards  for  the  Expected  Number  of 
Actions  Routine. 

Control  Cards.  Control  cards  are  used  as  program  input  to  direct  the 
program  to  the  various  branches  for  proper  processing.  They  are  used  to  indi¬ 
cate  that  data  of  a  particular  type  follow,  that  a  data  group  is  finished,  that  the 
computation  phase  of  the  program  is  desired,  or  that  no  more  runs  are  required. 
Meanings  of  specific  control  words. 

BASIC.  FSN  data  card,  DATES  data  card,  and  TYPES  data  card  follow  in 
that  order. 

USAGE.  USAGE  data  cards  follow. 

EQUIPMENT.  EQUIPMENT  data  cards  follow. 

CONSTANTS.  CONSTANTS  data  cards  follow. 

INVENTORY.  End  Item  Usage  Routine  is  to  be  called  to  form  the  Equipment 
Inventory  Table. 
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f  End  Repeot  loop  for  eachN 
'  item  in  equipment 

Subloop  invantory  tobla. 

V  680  Than  exit 


Repeat  loop  for  ^ 

specified  on 

v5_ 

TYPES  cord  ^ 

4  E  *  it 

Print  ERROR 

message 

b.  Computation  Saction 

Fig.  D4— Continued 
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Print  main  heading 
sheet  with  basic 
information 

i 

Perform  operations  in 
loop  for  aaeh  aquation 
tvpa  tpacifiad  on 
TYPES  card 


Start 

Perform  operations  in  loop  for 
Rq/ o  replacement  rate. 
Repeat  loop  for  R»/m  if 
switch  INO-Y 

[  Subloop 

V  8500 

Determine  con* 
stants  A,  B(  C,  D 
for  printout 

Print  haading  for  this 
aquation  typa  and 
raplacamant  rota 


Reset  tquJpmont  inventory 
table  to  the  condition 
it  was  before  shifting 
it  for  the  periods 
from  inventory  date 
to  forecast  dote 


Repeat  loop  for  R 
replacement  rate  .. 
specified  on  TYPES 
card.  Then  eait 


sit 


/ End 

Repeat  loop  for  eoch 

[  Loop 

equation  type  specified 

V  8600 

on  TYPES  cord 

__ 

c.  Printout  Section 
Fig.  D4 — Continued 


RAC-T-465 

FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  D4 

Summary  of  input  Data  Raquirsd  for  Expactad 
Numbar  of  Actions  Routina 


Cord  typs 

Input  informotion  contained  on 
cordi  of  thir.  typ* 

KSN 

Repair  part  FSN 

End  item  KSN 

DATES 

Uaer  organization 

Inventory  date 

Current  date 

Beginning  date  of  forecast  period 

TYPKS 

Type  of  equation(a)  to  be  applied 

Type  of  replacement  rate(a)  to  be  used 

EQUIPMENT 

llaage  units  for  equipment  inventory  table 
Length  of  forecast  period 

Utilization  rate  from  inventory  to  current  date 
Utilization  rate  from  current  date  to  beginning 
date  of  forecast  period 

CONSTANTS 

Constants  for  expected  value  equations 

COMPUTE.  All  pertinent  data  for  a  run  have  been  entered  and  the  computation 
phase  is  to  be  entered. 

ENDGRP.  A  particular  group  of  data  cards  is  ended;  this  card  is  required  at 
the  end  of  every  data  group  entered. 

ENDRUN.  No  more  runs  are  required  and  the  program  should  terminate;  this 
card  is  required  as  the  very  last  card  of  all  input  cards. 

The  control  words  are  punched  on  the  cards  starting  in  col  1.  Nothing 
else  is  punched  on  the  card. 

Examples  of  control  cards. 


tX'PfSEMT 

f  TT  fTT  i  H  mi  ijjii  i«  t>  «|»  a  a  aln  a'a ajaim  aT»~a n  ala  a  » a|n  aaa|«ia uaja a « «f«  w it S|um >:~afiTa aa)T g u ala ■  iialSyn  aTo a  n  a[>» ii  a  ij 


IFF  ill  i  ill  1 1  ill  •  i  •!•  1 1  ill  ii  iii  i  i  ill  •  nliii  irc  u  i  ilio  i  ilo  o  i  Hi  1 1  olo  o  i  oil  1 1  *Tii  o  ofo  o  o  Fo  o  c  oTF*  i  in  i  o  il 


a.  EQUIPMENT 

USKSE 

fTT  '  f  i  t  lit  eii  win m n  m[it  wx ajy  a n mail v u » sj~«i(«Vi)  wftni M  wjn u ^ »  w{iT p t) mT~ «]iT uinln m  n  *  mm] 


[ '  •  ill  •  •  Hi  i  •  ill  •  a  Hi  i  m  i  fiTi  iilfi  1 1  iii  o  o  ill  i  Till  •  •'oil  o  i  olo  o  o  oio  o  o  ojo  s  o  no  o  o  ofo  i  o  no  e  o  olo  o  o  oTo  o  oo| 

1 1  |  |  •  !»  )  I  all  Mil  ulu  a  n  ain  a II  w  v  a  ain  a  n  mm  a  11  sijii  w  a  ala  a  aal«i  «u  aw  an  ala  a  11  -ru  x  *  alii  a  a  mv  u  u  ala  h  «i  ala  *  n  liana  «ln*  aal 

b.  USAGE 

rcnsT.wTs 

f  i  i  tn  Tin  mi  ■>:.»  K II n|Ti  II  a afrTa iia|n  iiiia|s  » aafTTis ip a u a]a  a  « 5R¥ii ultian »||T» ttagtsTg «|a~ii  iTila a  n  ip  »  a iiliia  ifiq 

[in  fTT  1  iTiliTifi  •  iiTu  i  ifii  •  ill  •••!•••  ojr  o  lilo  •  •  oil  •  i  ill  i  iW  FooliTi  ojoTYifiTi  ifi?  o  o  oio  o  o  olo  o  o  ol| 

I  I  i  »«|»  I  ?  l|l  II  n  1’jll  M  II  Mjlt  II  t|  Mill  U  71  Wirt  21  V  Ml  71  W  SI  M  »  »l)>  M  »  «|«l  «7  ll  u\*  •  17  «|«  »  II  tfju  M  R  %\\1  91  '•  1*1. 1  •)  VMM  H  17  U»  ?*  71  K  1)11  njn  II  ll«|V 

c.  CONSTANTS 

Fig.  DS — Exomplts  of  Control  Cords 
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Input  Data  Cards. 

FSN.  This  card  contains  the  end-item  FSN,  repair-part  FSN,  and  an  option 
number  to  indicate  a  title  that  is  printed  with  the  output  heading.  It  immediately 
follows  the  BASIC  control  card. 

The  option  number  that  is  punched  causes  the  title  to  be  printed  as  follows: 


Option 

number 

Title 

1 

Parts  replaced 

2 

Replacemont  actions 

3 

Parts  repaired 

4 

Repair  actions 

5 

Parts  adjusted 

6 

Adjustment  actions 

The  letters  FSN  must  be  punched  in  cols  1  to  3  as  shown  in  Fig.  D6. 

DATES.  This  card  contains  the  using  organization  (for  printout  purposes), 
the  inventory  date,  the  current  date,  and  the  beginning  date  of  the  forecast  period 
to  be  studied.  All  dates  are  expressed  as  Julian  dates.  This  card  is  placed 
immediately  behind  the  FSN  card.  The  letters  DATES  must  be  punched  in  cols 
1  to  5  as  shown  in  Fig.  D7. 


|F$T{ 

nmnnLi 


FSN  and  item 

Jr  T;  3  j  ^ 

Ti  ujii  h  »  if tfiffi n  njfinr i  ji 


FSN  repair  port 

fc.3G3-c*i-9662 

au  m]»  •  m 


Option 
for  fitlt 


,  M  II  UjSJ  M  M  Mf»7  W  N N^il  n  UMjlt  U *J?j 


,«  ini  I  ro  i  i  all  a  Tao  an  a  a  ofa  a  a  a[a  o  a  ai  a  a  oo  a  ’  old  a  a  via  a  a  afa  a  a  a!a  o  o  ol  a  a  afa  a  aila  a  aoia  a  nfa  a  o  ofo  a  o  ol 

a  7  i  «  i  •  »  in  n  «  i/lii  k  mill?  ii  naiti  n  n  ait*  a  v  mn  a  n  »u  *  b  w<  .  ,mu«i  v  ar#i;t*i  «:u  s*  %.  ivi> « :•  «a>  u u ni» « it  «iw  >•  n  »t  u  >*  »n\ii  >i 

e  ji  1 1  in  1 1  ill  ill  1 1  i|i  1 1  lit  1 1  ill  1 1  i|t  1 1  ijt  1 1  i|i  1 1  ill  1 1  i|i  1 1  iji  1 1  i|i  i  n  ji  n  :ji  1 1 1  ii  i  tit  i  m  1 1 1  ji  a  1 1 

*il  2  7  ?  2  7  7  7  2  7.2  Z  !  2l2  2  2  2'7  2  2  2,2  2  2  2l2  2  M  7  7  12  2  2  2I2  2  2i2  2  2  212  2  7  2(2  2  2  2'2  2  2  2  2  212  2  7  2  2  7  7  7  7  :  2  7  7  7  1 


Fig.  D6— Formal  for  FSN  Doto  Cards 


Current  dot* 


Dot*  of  last 
equipment  - 
inventory 


BftTES 


Uting 
organiza¬ 
tion 

IJShc'OJR 


1  JTT''  ell'gtr:.;  h  iinj,]aui.  djn 


4  30*i| 


*♦33*51 


Beginning  date  of 
-  forecast  period 


30011 


«  njn  e  kbjn  »  *  sin  a  u  «|«U  «  ef«  ten  u[u  »  »  *|w  »  *ej»  u  u  m}i>  a  ti  tije  »  nnJiiM  n»J> iiin  i^ 


!•*  a.  nan 

l  t  *  all  I  1  run  '2.i 


'c  a  a'  a  a  0  ao  0  a  aja  0  o  o'  airaiaoiaaiaiiaitian  |  a  a  all  o  o  >ia  o  a  0;«  ol  aia  a  a  a  o  o;e  a  a  oia  u  a  d| 

.1)  t«  it  v'  *i  <a :j  «i  ;«f|j  .iti  a. 1  r  ji  riu  a  n  a  ;>  %  u  «;«i  a:««k«*«;  aiativ  wju  w  a  ui»<  a  aiavii  it  n  tala  a  dm  m  a  »>  itin  h  %h\u  n  i«i| 


fi  u  n  tali 

1 1 1| 

!2  2  2  21  7  7  7  7  7 1  'l  7  2  7  7  7  1  7 ’*  7  7  7  7  ?  7  ♦'♦  1  7  7  1  7  7  1  7  7  7  jil  2  7  ji?  2  2  2'2  2  7  7  7  7  7  ?i?  1  7  j|?  7  ?  I J  7 1 7 


1  I  I  Ijl  I  I  Ijt  I  If 

2  2  2  2>2  2  2  212  7  7  2 


Fig.  07— Formal  for  DATES  Dola  Cords 
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TYPES.  This  card  contains  codes  for  the  types  of  equations  to  be  used  by 
the  program  in  computing  the  expected  values,  the  type  of  replacement  rate  con¬ 
sidered,  and  the  type  of  output  desired.  It  is  placed  immediately  behind  the 
DATES  data  card. 

The  types  of  equations  considered  by  the  program  can  be  selected  by  punch¬ 
ing  code  numbers  in  cols  11  to  19.  The  code  numbers  and  related  «  quations  are 


Code 

Equations 

1 

Constant 

2 

Linear 

3 

Quadratic 

4 

Cubic 

5 

(Nothing  at  present) 

6 

Semilog 

7 

Log-log 

8 

(Nothing  at  present) 

9 

No  more  equations  to  be  processed 

These  code  numbers  are  punched  starting  in  col  11,  proceeding  to  the  right. 
When  no  more  requests  are  desired,  the  code  “9”  is  punched  and  the  rest  of  the 
field  should  be  filled  with  9’s  (through  col  19).  This  card  must  be  followed  by 
an  ENDGRP  control  card  since  it  is  the  last  card  of  a  data  group.  The  letters 
TYPES  must  be  punched  in  cols  1  to  5  as  shown  in  Fig.  D8. 


nTFE* 


Equation 

typoi 

H £3467333 


.ujjEEiarar  ifiMi imJti n n *]» a r  aMvfii  nf» * » afu a 


R  for  R0/0  roplocomcnt  rato 
X  for  R  /  roplacomont  rat* 


.  D  -  dotoilod  output 
S  -  *ummary  output 


L  « I]  m II M 11  uju  u  u  u[ii  w  n  Mffruu  ii}ii«4ti  iijw  n  n  Ili'l  »  ~  »|n  i  n  n) 


M 

I  >  I  4 

lilt 


III 

■  III 

ill  111 


m:  ;  2 2 


•  ini 

ii  uj 

|l  I  I 

222 


Moo 


ill  14  II  Hfll  M  II  Kill  H  1  J-..S  M  V  Mil  M  II  HI n  H  »  .1'  *  »  ft*.  41  4, 44  . 1 «  4'  41. 


II0|1|  0  1000  II 


II 1 1 

mi1 


I II  It  1 1  Ijl  1 1 1 
2  2  2  2  2  2  ?  2  2  2  2  2 


Hill 


I  I  I  I 


0  0  0  0  00011 


II I II 


I  I  I  Oil  I  I  1 


10  01 


till 
122  2  2 


I  I  I  I 
12  2  2  2 


IDO  Hi 

|4S  M  ||  I* 

1 1 1 1 


0  0  0  0,0  0  0  01 


111  14  »»li'  ;i  is  Mki  n  u  mm  H  ll  u'l i  ii  ii  i .  .0  :i  n  Mu  ’I  n 


I  I  lljl  I  I  I 
2’  2  2,2  2  2  212  2  2  2 


2  2  2  2  2  2  2  2'2  2  2  2 

Fig.  D8— Format  for  TYPES  Data  Cords 


0  0  0  0 


0  0  0  0|0  0  0  0  0  0  0  oio  0  0  0 


1 1 1  III  1 1  III  1 1  l:l  1 1 I  I 1 1 1 

I  I  I 

2222:22222222:22222222 


USAGE.  These  cards  contain  information  related  to  the  usage  units  for  a 
run,  the  basis  for  the  usage  interval,  monthly  usage  rates  from  the  inventory 
date  to  current  date  and  from  current  date  to  forecast  date,  and  the  length  of 
the  forecast  period. 

The  usage  units  measure  can  be  months,  miles,  hours,  or  rounds.  This 
is  indicated  by  punching  a  code  word  in  the  first  field  of  the  card: 
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Code 

Units 

UMONTH 

Months 

UMILE 

Miles 

UHOUR 

Hours 

UROUND 

Rounds 

The  various  fields  on  the  card  are  defined  as  follows: 

basis  for  usage  Interval.  The  number  of  units  that  define  an  interval  in  the 
equipment  inventory  table. 

usage  A.  The  rate  of  end-item  utilization  (in  units  per  interval)  from  date  of 
inventory  to  date  of  the  study. 

usage  B.  The  rate  of  end- item  utilization  (in  units  per  interval)  from  the  date 
of  the  study  to  the  beginning  date  of  the  forecast  period. 
length  of  forecast  period  examined.  The  number  of  units  (months,  miles,  hours, 
or  rounds)  in  the  forecast  period. 

As  many  cards  of  this  type  are  prepared  and  grouped  together  as  there 
are  usage  measures  considered  (a  maximum  of  four).  These  cards  are  placed 
immediately  after  a  USAGE  control  card.  An  ENDGRP  card  immediately  fol¬ 
lows  these  cards  (Fig.  D9). 


Usuga 

Basis  for 

Usags 

coda 

interval 

A 

LTOt’TH 

4 

* 

1 

TTTTJj  ijJi  » 

M  n  n  »]»  x  ii  xjx  ] 

Usage 

B 


Length  of 
forecast 
period 
examined 


ll  10 

ii  x|x  «  >  x|»  ■  a  xii  *1  u  .1  xjx  » 


u|ii  m  »  x|n  x  si  ■{•!  11  u  h|*  11  *1 «]■  x  11  n[n  u  x  x]n  x  x  *»| 


nij 

•  1 1 1 

n  n 

2  7  2  2 


III 

till 

I  I  I  I 


Hill 

•  X  11 1:| 

I  I  I  I 


12  2  212  2  22 


MCI 

|ll  M  II 

IMI 


•  I  l  ijil  I  lTl  1 1  ifl  •  l  Ijl  0 1  III 1  •  ll. 

11 x  ia  xbi  n  n  xlr. » 11  xlx  x  11  i.111  x  x  xlii  a  x  4< 


I  I  I 


22222222 


1  I  I  I 

2  2  2  2 


1  II  I 

2  2  2  2! 


C1UM 

1  I  ill  1 1  l|l  1 1 

2  2  2  212  2  2  2  2  2  2  2 


in  oili  000 

11  tf  4)  iijot  at  12  os, 

M  lljl  1  11 
|2  2  2  2(2  2  2  2 


0  0  0  0  0  0  010  0  0  III  0  011 


1*  V  :  1  V!J  14  a  ft  ft  K|li  O  M| 

1 1  ijl  1 1  ijl  1 1  iji  1 1 1 
222  2i2  2  2  2  2  2  2  2l2  2  2  2 


1010 

mi 


0  0  0  010  CO  00000 


■  x  11  nl’.  it  n  n| 

I  1  I  til  I  1  I 


12  2  2  217  2  2  2  2  2  2  2 


|»  :i  ;i  H 

1  I  I  I 

2  2  2  7 


Fig.  D9— Format  for  USAGE  Doto  Cords 


EQUIPMENT.  These  cards  contain  data  for  the  equipment  inventory  table 
for  any  of  the  four  usage  measures  being  considered.  Each  card  contains  the 
interval  number  in  the  table  and  the  required  data  to  be  entered  into  the  table 
for  each  usage  measure.  Only  the  fields  pertaining  to  the  appropriate  usage 
measures  being  considered  need  to  be  punched. 

As  many  of  these  cards  are  prepared  as  are  required  for  the  equipment 
inventory  table  (a  maximum  of  100).  They  are  placed  immediately  after  an 
EQUIPMENT  control  card  and  are  immediately  followed  by  an  ENDGRP  control 
card.  The  letters  EQPMNT  must  be  punched  in  cols  1  to  6  of  the  card  (Fig.  DIO). 

CONSTANTS.  These  cards  contain  the  constants  required  for  the  calcula¬ 
tions  of  the  expected  values.  These  constants  had  to  be  previously  determined 
from  a  curve  fit  for  the  particular  equation  type  indicated  on  the  card.  The 
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Fig.  DIO— Format  (or  EQUIPMENT  Data  Cards 


constants  that  are  punched  will  refer  to  equations  for  usage  measure,  replace¬ 
ment  rate  type,  and  equation  type. 

The  usage  measure  io  indicated  by  punching  a  code  word  in  the  first  field 
of  the  card. 


Code 

Units 

C  MONTH 

Months 

CMILE 

Miles 

CHOUR 

Hours 

CROUND 

Rounds 

The  type  of  replacement  rate  is  punched  as  an  X  or  R  with  the  following 
meaning: 

R— Rfl/o  replacement  rate  only  to  be  used 
X— Rs/e  and  Rfl/(>  replacement  rates  to  be  used 
The  equation  types  to  which  the  constants  apply  are  defined  the  same  as 
for  the  TYPES  data  card.  One  of  these  data  cards  is  required  for  each  equation 
type  being  considered.  These  cards  are  placed  immediately  after  a  CONSTANTS 
control  card  and  are  followed  immediately  by  an  ENDGRP  card  (Fig.  Dll). 


FOR  OFFICIAL  USE  ONLY 


Card  Deck  Setup.  The  following  illustrates  how  the  cards  may  be  assembled 
for  a  series  of  three  runs. 

Run  1.  Two  usage  measures  (months  and  miles)  and  two  equation  types 
are  considered. 

Run  2.  Same  as  Run  1  except  that  the  length  of  the  forecast  period  is 
changed.  This  requires  a  change  in  USAGE  data  cards  only. 

Run  3.  Same  as  Run  1  except  that  a  different  forecast  period  starting  date 
is  required  and  the  length  of  the  forecast  period  is  different.  This  requires  a 
change  in  DATES  and  USAGE  data  cards  only.  Note  that  all  three  data  cards 
of  the  BASIC  group  are  changed  even  though  the  only  difference  would  be  on  the 
DATES  data  card. 

Card  Setup  for  the  three  runs  would  follow  the  order  below: 


RUN  1< 


BASIC 

FSN 

DATES 

TYPES 

ENDGRP 

USAGE 

UMONTH 

UMILE 

ENDGRP 

EQUIPMENT 

EQPMNT 

EQPMNT 


(data  cards) 


(data  cards) 


(as  many  data  cards  as  necessary) 


RUN  2 


RUN  3< 


EQPMNT 

ENDGRP 

CONSTANTS 

CMONTH 

CMILE 

CMONTH 

CMILE 

ENDGRP 

COMPUTE 

USAGE 

UMONTH 

UMILE 

ENDGRP 

COMPUTE 

BASIC 

FSN 

DATES 

TYPE 

ENDGRP 

USAGE 

UMONTH 
UMILE 
ENDGRP 
COMPUTE 
END  RUN 


} 


} 


(data  cards  for  first  equation  type) 
(data  cards  for  second  equation  type) 


(data  cards) 


(data  cards) 
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End  Item  Usage  Routine 

This  computer  program  tabulates  the  number  of  vehicles  in  each  usage 
interval  of  interest.  A  simplified  flow  chart  of  the  End  Item  Usage  Routine  is 
presented  in  Fig.  D12. 

The  user  of  the  program  specifies  the  theater  or  organizations  and  the 
inventory  date.  The  program  then  selects  only  the  pertinent  vehicle  data  from 
the  equipment  history  Me. 

The  input  to  the  program  consists  of  certain  specification  cards  that  con¬ 
tain  the  theater  and/ or  organizations  requested,  the  inventory  date,  the  known 
number  of  the  inventory  (so  that  adjustments  can  be  made  for  unreported  data), 
the  usage  measure  (months,  miles,  hours,  or  rounds),  and  the  basis  for  the  usage 
interval.  The  equipment  history  file  is  on  magnetic  tape;  it  has  been  prepared 
from  TAERS  data. 

The  program  as  described  is  used  as  a  separate  program,  but  it  can  very 
easily  be  made  to  serve  as  a  subroutine  for  the  Expected  Number  of  Replace¬ 
ment  Actions  Program. 

A  more  detailed  description  of  the  input  cards  is  given  in  the  next  section. 

Input  Data  Cards. 

THEATER  or  ORGANIZATION.  This  card  designates  the  theater  and/or 
organizations  that  are  to  be  considered  when  extracting  the  data  from  the  equip¬ 
ment  history  file.  Provision  is  made  on  the  card  to  designate  whether  a  theater 
or  organization  is  requested;  the  number  of  theaters  or  organizations  requested, 
and  their  military  identification  code  numbers.  This  is  the  very  first  card  read 
in  by  the  program  (Fig.  D13). 

USAGE.  This  card  contains  the  usage  measure  to  be  considered  and  the 
basis  for  the  usage  interval.  It  is  placed  immediately  after  the  THEATER  or 
ORGANIZATION  card. 

Any  combination  of  months,  miles,  hours,  and/ or  rounds  may  be  specified 
in  the  usage  measure  codes  field  of  the  card.  The  desired  usage  interval  basis 
for  each  usage  measure  is  punched  in  the  corresponding  part  of  the  “Basis  for 
usage  interval”  field. 

The  usage  measure  codes  that  apply  are 


Code 

Meaning 

MO 

Months 

MI 

Miles 

HR 

Hours 

RD 

Rounds 

Figure  D14  illustrates  USAGE  card  format. 

DATE.  This  card  designates  the  date  of  the  inventory  and  the  number  of 
pieces  of  equipment  known  to  be  on  hand.  When  the  program  extracts  the  de¬ 
sired  records  from  the  equipment  history  file,  a  count  is  kept  of  the  total  num¬ 
ber  of  items  accumulated  in  the  equipment  inventory  table  being  formed.  An 
adjustment  is  made  by  the  program  for  unreported  data  if  this  total  is  less  than 
the  known  number  on  hand. 

This  card  always  follows  a  special  control  card  that  has  “ANOTHR”  punched 
in  cols  1  to  6  (Fig.  D15). 
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THEATER  or  ORGANIZATION  (T  or  0) 


i— 1  Number  of  organization*  or  thoator*  i«ecif  ltd 


132)3 

7TTP5 


0 

f 

.  1 

I 

l 

1 

. 1 

1  * 

m  11 1«  fib 

III 

imdjM 

1  r  n]ri\i 

T  ii 

HI 

If  HIM 

1  I 

i 

*  4* 

ORGANIZATION 

THEATER 


•t  JJu|;i  JsJh| 


i  :  i  < 

1  1  I 

2  2  2  1 


2  2  2  2 


■]  u  ii  win  ii  ii  dn  mi m 


ii  i  n  linn 


1 1 1 1 1  ii  ii  n  i 


2  2  212  2  2  2^2  2  2  212  2  2  212  2  2  2 


22222222 


H  H  II  Built  II  Hill  H  ItHUt  UtlU 

1  I  I  III  I  I  ill  I  I  ill  I  1  III  I  I  I 


2  2  2  2 


(22  2  2 


4t  %.!  S?j|l  -A  U  M 


2  2  2  2 


I  I  11 


till 


l|il  H  H  Hfl  B  B  tijtfili I  HjHHI^  ll[ll  H  H  j|pl  H  HB| 


0  0  0  0 
IIHHBI 

mi 


i 


2  2  2  212  2  2  2:2  2  2  2  2  2  2  2 


illMHHlllllOllWI  Bit  HUH  II  Hill  II  H  nj 

I  I  1  III  I  I  l|l  I  I  I  1  I  1  1  I  1  1  I 
222222222222 


2  2  2  2 


Fig.  D13 — Format  for  THEATER  or  ORGANIZATION  Input  Data  Cards 


Utago  measure 
codes 


Basis  for  usage  interval 


10(1 


ii  n  jiJSjlji^a  5 » »]«  »  » <Ai  q ii  xjo m  «i  mL  oifu u  w  nfi>  m  m  jiT ubh^ wit  m]m^m  yifn  14  n  nJti  h  tmj 


•  OOO'OOCC  0  0  0  0  0  0  0 


2  2  2  2! 


•  II  II  1Z  I)  It  I)  111 


•  •  a  o|rnn 

m|n  ii 

I  1  1  f(l  11  111  1  lliltll  1  1  1  1 
2222)22222222 


2  2  2  2|2 


|n  n  n  * 

11111 


oToTo  0  oljto  0  s|o  sitlt 

n»r  njn  »n  i>mt.>iri!  tail 


11  n  min  n 


2  2  2  2l2  2  2  212  2  2  212  2  2  21 


I  III  I 


0  00 
1  u  <1  «| 

I  1  ill 


2  2  2  212  2  2  2 


0  0  0  0 

i)«  «•  «>  <4 
1 1 


000000 

|«  *  at  si  u  m  u  m! 


|2  2  2  2 


000 

!«  »  H I 


II 


11  1  111  III  1  I 

;  2  2  2I2  2  2  2  2  2  2  2) 


0000 

IIUUU 

1 1 II 


2  2  2  2 


0  0  00 
i|«  h  11  u 
1  I  I 


0  0  0  0 

|n  b  11  »i 


[00  0  0 

111  it  n  h| 


I  I  Mil  I  I  1 


2  2  2  2l2  2  2  212  2  ?  212  2  2  2 


0  0  0  0 

in  n  11  m| 

1111 


Fig.  D14— Format  for  USAGE  Input  Data  Cards 


Number  on 
hand 


fr  t  i  *\%  j  1  ii# 


[11  u[u  10  n  win  tt  tt 


n 


!:3!6.1 


Date 


0  0  0  0 
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I  1  1  111 


00  0  0 
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0  0  0  0 
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0  0  0  0 
121 1:  o  itj 
111 


2  2  212  2  2  2 


000 

l»  H  II  Hi 

till 


ojooooftooW 
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1111 


1111 
2  2  2  2)2  2  2  21 


2  2  2  2 


0001 
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00001 


0  0  01 


<1  tl  U  Ultl  H  t!  H| 
1111111 


o[ooo  010000T0  0  0  olooooloooolo 
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2  2  2  2|2  2  ’  212  2  2  2! 


1111 

1  7  7  r 


1111 


111111111111 


’’2  212  2  2  2I2  2  2  212  2  2  2 


000 

|H  ID  11  111 

1 1 


111 


2  2  2  2 


0  0  0  0 
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1 1 1 
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00  or1 
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1111 
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Fig.  D15— Format  for  DATE  Data  Input  Cards 


ANOTHR.  This  card  is  used  in  front  of  the  DATE  card  so  that  the  program 
recognizes  that  another  DATE  card  follows.  It  consists  of  the  word  ANOTHR 
punched  in  cols  1  to  6.  A  blank  card  placed  after  a  DATE  card  terminates  the 
run  (Fig.  D16). 
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(TOTHR 
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I  I  I  I'll  ll|l  II  III  111 
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till 
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Fig.  D16— Format  for  ANOTHR  Data  Input  Cards 


Card  Deck  Setup.  The  following  illustrates  how  cards  may  be  assembled 
for  a  series  of  three  runs. 


RUN  1 

RUN  2 
RUN  3 


THEATER-ORGANIZATION 
USAGE 
ANOTHR 
.  DATE 
/  ANOTHR 
\  DATE 
f  ANOTHR 
\  DATE 
Blank  Card 
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Appendix  E 

FORECASTS  OF  USAREUR  REPLACEMENT  ACTIONS  FOR  SELECTED 
M60  AND  Ml  13  APC  REPAIR  PARTS 

Tables 

E1-E17.  Comparison  of  USAREUR  Replacement  Forecasts  for  M60  Tank 

El.  Road  and  Idler -Wheel -Arm  196 

■  E2.  Battery  197 

E3.  Engine  197 

E4.  Generator  198 

E5.  Hub  198 

E6.  Link  Assembly  199 

E7.  Nozzle  199 

E8.  Pump  200 

E9.  Starter  Relay  200 

E10.  Shock  Absorber  201 

Ell.  Shoe  Assembly  201 

E12.  Sprocket  202 

E13.  Starter  Assembly  202 

E14.  Transmission  203 

E15.  Traverse  Gear  203 

E16.  Turbocharger  204 

E17.  Road  and  Idler  Wheel  204 

E18-E33.  Comparison  of  USAREUR  Replacement  Forecasts  for  M113  APC 

E18.  Battery  205 

E19.  Ignition  Coil  205 

E20.  Differential  206 

E21.  Distributor  206 

E22.  Engine  207 

E23.  Track  Pad  207 

E24.  Radiator  208 

E25.  Road  Wheel  and  Hub  Seal  208 

E26.  Shock  Absorber  209 

E27.  Track  Shoe  209 

E28.  Spark  210 

E29.  Sprocket  210 

E30.  Starter  211 

E31.  Transmission  211 

E32.  Idler  Wheel  212 

E33.  Road  Wheel  212 
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This  appendix  presents  forecasts  of  USAREUR  repair-parts  consumption 
(replacement)  for  17  M60  tank  and  16  M113  APC  repair  parts  listed  in  App  B. 
These  forecasts  illustrate  the  kinds  of  output  obtained  from  the  Expected  Num¬ 
ber  of  Actions  Program.  They  also  provide  projections  that  can  be  compared 
with  the  reported  quantity  of  parts  replaced  as  soon  as  TAERS  equipment  history 
data  have  been  accumulated  for  the  forecast  periods  studied.  If  future  evalua¬ 
tions  indicate  that  TAERS  data  provide  an  acceptable  basis  for  determining 
repair-parts  requirements,  projections  of  the  type  presented  in  this  appendix 
could  be  a  valuable  source  of  information  for  commodity  analysts. 

The  estimates  of  repair-parts  consumption  shown  in  this  appendix  are 
based  on  USAREUR  information17  that  indicates  the  total  number  of  miles  each 
tank  and  APC  in  the  active  USAREUR  fleet  had  accumulated  by  1  July  1964. 
Forecasts  of  the  quantity  of  parts  that  will  require  replacement  during  four 
consecutive  quarters  beginning  1  January  1965  are  provided  for  three  rates  of 
tank-fleet  utilization  (200,  300,  and  400  miles  of  operation  per  quarter). 

As  discussed  in  Chap.  3,  repair-parts  forecasts  will  be  affected  by  the 
type  of  replacement-rate  equation  used  in  the  analysis.  This  fact  is  illustrated 
in  Tables  El  to  E33,  which  present  a  comparison  of  expected  M60  and  M113 
parts’  replacements  based  on  linear  and  log-log  replacement- rate  equations. 

The  linear  projections  are  very  similar  to  the  log-log  estimates.  Until  a  com¬ 
parison  can  be  made  with  TAERS  data  showing  actual  replacements  during  these 
forecast  periods,  it  was  felt  that  no  evaluation  of  these  or  alternative  types  of 
equations  should  be  made. 


TABLE  El 


Comparison  of  USAREUR  Road  and  ldler-Wh«el-Arm  Replacement 
Forecasts  for  M60  Tank 

(Bassd  on  log-log  vs  linsor  proioctions) 


Forecast 

period 

Usage  rote,  miles/quarter 

200 

300 

400 

Type  of  usoge  relation 

Quarter 

Calendar 

year 

Log.log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

42 

37 

65 

58 

89 

79 

2 

1965 

47 

42 

76 

65 

109 

93 

3 

1965 

52 

44 

87 

74 

130 

108 

4 

1965 

57 

49 

100 

83 

153 

122 
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TABLE  E4 


Comparison  of  USAREUR  Gonorator  Roplocomtnt 
Forecasts  for  M60  Tank 

(Ba»«d  on  log-log  v»  llnoor  projection*) 


Forecast 

period 

Usogt  rott,  miUt/quorttr  j 

200 

300 

400  j 

Typt  of  utogo  rotation  | 

Quarter 

Calendar 

yoar 

Log-log  Linear 

Log-log  Linear 

Log-log  Linoor 

Expected  number  of  replacement »  during  quarter  j 

i  . 

1965 

43 

44 

65 

67 

87 

90 

a 

1965 

44 

46 

68 

70 

93 

97 

3 

1965 

46 

47 

71 

75 

97 

104 

4 

1965 

47 

50 

73 

89 

102 

112 

TABLE  E5 

Comparison  of  USAREUR  Hub  Raplocamont 
Forscasls  for  M6Q  Tank 

(Based  an  leg-loe  vs  linear  praj.etlant) 


Forecast 

period 

Uiage  rate,  milee/quarter 

200 

300 

400 

Type  of  usage  relation 

Quarter 

Calendar 

yoar 

Leg-lag  Linear 

Log-lag  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

83 

77 

128 

118 

175 

162 

2 

1965 

92 

85 

148 

137 

212 

195 

3 

1965 

101 

93 

170 

156 

252 

228 

4 

1965 

111 

102 

193 

174 

295 

262 

198 
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TABLE  E6 

Companion  of  USAREUR  Link-Assembly  Roplacomont 
Forocasti  for  M60  Tank 

(Based  on  log«log  vb  linoor  protections) 


Forecast 

period 

Usage  rote,  miles/quorter 

200 

300 

400 

Type  of  usage  relation 

Calendar 

year 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1065 

25 

25 

39 

39 

52 

53  • 

2 

1965 

27 

28 

12 

43 

60 

60 

3 

1965 

29 

29 

18 

47 

68 

68 

4 

1965 

31 

31 

'  51 

52 

75 

75 

TABLE  E7 


Comparison  of  USAREUR  Nozzle  Replacement 
Forecast*  for  M60  Tank 

(Based  on  log>log  vs  linear  projections) 


Forecast 

period 

Usage  rate,  miles/quarter 

200 

300 

400 

Type  of  usage  relation 

Calendar 

year 

Log-log  Linear 

Log- log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

191 

165 

294 

253 

403 

345 

2 

1965 

212 

180 

341 

286 

487 

402 

3 

1965 

232 

194 

390 

317 

576 

459 

4 

1965 

255 

208 

441 

350 

673 

516 
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TABLE  E8 


Comparison  of  USAREUR  Pump  Replacement 
For* cost*  for  M60  Tank 

(Based  on  log- log  vi  lineor  projections) 


Forecast 

period 

Usage  rate,  milet/quarter 

200 

300 

400 

Typ*  of  usage  relation 

Calendar 

year 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1963 

45 

38 

69 

59 

93. 

■  79 

2 

1965’ 

48 

41 

76 

63 

107  ■ 

89 

3 

1965 

52 

43 

83 

69 

119 

97 

4 

1965 

55 

46 

91 

74 

131 

107 

TABLE  E 9 

Comparison  of  USAREUR  Starter-Relay  Replacement 
Forecasts  for  M60  Tank 

(Pnsad  on  log-log  vs  linear  projections) 


Forecast 

period 

Usage  rate,  miles/quarter 

200 

300 

too 

Type  of  usage  relation 

Calendar 

year 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

50 

35 

73 

52 

96 

67 

2 

1965 

46 

32 

67 

42 

87 

50 

3 

1965 

44 

27 

64 

33 

82 

37 

4 

1965 

43 

23 

61 

27 

77 

24 

200 
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TABLE  E 10 

Comparison  of  USAREUR  Shock-Absorbor  Roptoeomont 
Fortcail*  for  M60  Tank 

(Bind  on  VI  llmor  proioctlom) 


Forocoit 

period 

Utage  roto,  mile»/quorter 

200 

300 

400 

Typo  of  utoge  rolotion 

Calendar 

/•or 

Log-log  Linoor 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacement*  during  quarter 

1 

1965 

89 

78 

138 

121 

190 

166 

2 

1965 

101 

88 

166 

'143 

241 

205 

3 

1965 

114 

98 

196 

164 

299 

243 

4 

1965 

127 

107 

230 

186 

363 

281 

TABLE  Ell 

Comparison  of  USAREUR  $ho*-A**embly  Roptoeomont 
Forocasts  for  M60  Tank 

(Bond  on  lof'loy  VI  llnoor  proioctlom) 


Forecatt 

period 

Utage  rate,  milai/quarter 

200 

300 

400 

Type  of  utage  relation 

CoUndar 

y*or 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacement*  during  quarter 

1 

1965 

36,931 

35,846 

56,530 

55,020 

76,882 

75,028 

2 

1965 

39,951 

39,182 

63,314 

62,527 

88,929 

88,375 

3 

1965 

42,962 

42,519 

70,075 

70,035 

100,924 

101,721 

4 

1965 

45,967 

45,856 

76,816 

77,542 

112,876 

115,069 
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TABLE  E12 


Comparison  of  USAREUR  Sprocket  Replacement 
Forecaiti  for  M60  Tank 

(Bastion  log-log  vs  I  Insor  protections) 


Forecast 

period 

Usoge  rate,  mlles/quorter 

200 

300 

400 

Type  of  usage  relation 

Quarter 

Calendar 

y#ar 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

000 

721 

1235 

1112 

1694 

1524 

2 

1965 

894 

803 

1450 

1290 

2085 

1854 

3 

1965 

991 

886 

1682 

1483 

2519 

2183 

4 

1965 

1094 

968 

1931 

1668 

2989 

2513 

TABLE  E13 

Comparison  of  USAREUR  Starter-Assembly  Replacement 
Forecasts  for  M60  Tank 

(Baiod  on  log-log  vs  llnoor  pro(octiont) 


Forecast 

period 

Usage  rate,  milei/quarter 

200 

300 

400 

Type  of  usage  relation 

Quarter 

CaUndor 

ytor 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

93 

92 

139 

137 

184 

182 

2 

1965 

91 

90 

135 

133 

178 

174 

3 

1965 

90 

88 

132 

128 

174 

165 

4 

1965 

88 

86 

130 

123 

170 

156 

202 
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TABLE  E 14 


Comparison  of  USAREUR  Transmission  Replacement 
Forecasts  for  M60  Tank 

(Bated  on  log-log  v»  linoor  projections) 


Forecast 

period 

Usage  rata,  miles/quarter 

200 

300 

400 

Typa  of  usage  ralotion 

Quart  or 

Calendar 

year 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

51 

43 

78 

67 

107 

90 

2 

1965 

56 

47 

91 

74 

130 

105 

3 

1965 

62 

51 

105 

82 

155 

118 

4 

1965 

68 

54 

118 

90 

182 

132 

TABLE  E 15 

Comparison  of  USAREUR  Trovarse-Goar  Replacemont 
Forocosts  for  M60  Tank 

(Bated  on  log-log  vt  linear  projectiont) 


Forecast 

period 

Usage  rate,  miles/quartar 

200 

300 

400 

Type  of  usage  relation 

Quarter 

Calendar 

year 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

36 

34 

54 

52 

74 

70 

2 

1965 

38 

36 

60 

56 

84 

77 

3 

1965 

40 

38 

66 

60 

93 

86 

4 

1965 

44 

39 

71 

65 

104 

93 
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TABLE  E  16 


Comparison  of  USAREUR  Turbochargor  Replacement 
Forecasts  for  M60  Tank 

(Bated  on  log-log  «•  linear  proloclisnt) 


Forecost 

period 

Usage  rate,  miles/quorter 

200 

300 

400 

Type  of  usage  relation 

Quarter 

CaUndar 

ytar 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

8 

8 

12 

13 

16 

17 

2 

1965 

8 

9 

12 

12 

16 

17 

3 

1965 

8 

8 

12 

14 

16 

18 

4 

1965 

8 

9 

12 

13 

17 

19 

TABLE  E17 

Comparison  of  USAREUR  Rood-  ond  Idler-Wheel  Replacement 
Forecasts  for  M60  Tank 

(Bated  on  lo(-lo(  v»  linoor  projection!) 


Forecast 

period 

Usoge  rate,  miles/quorter 

200 

300 

400 

Type  of  usoge  relation 

Quarter 

Calendar 

y*or 

Log-log  Linear 

Log- log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

, 

1965 

405 

397 

621 

610 

846 

832 

2 

1965 

441 

435 

704 

697 

994 

990 

3 

1965 

479 

475 

787 

787 

1146 

1146 

4 

1965 

515 

515 

874 

874 

1300 

1303 

204 


RAC-T-465 


FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


TABLE  E18 

Comparison  of  USAREUR  Bottsry  Roplocomsnt 
Forscasts  for  Ml  13  APC 

(Based  on  log-log  vi  linoar  projections) 


Forscatt 

psriod 

Utags  rats,  milst/quartsr 

200 

300 

400 

Typt  of  utags  rslation 

Cal  end  or 
year 

Log-log  Linsor 

Log-log  Lintar 

Log-log  Linsor 

Expsctsd  numbsr  of  rsplacsmsntt  during  quartsr 

1 

1965 

265 

230 

409 

353 

559 

480 

2 

1965 

294 

250 

475 

39? 

681 

559 

3 

1965 

325 

270 

547 

442 

817 

638 

4 

1965 

356 

289 

626 

485 

964 

717 

TABLE  E19 


Comparison  of  USAREUR  Ignition-Coil  Roplacomont 
Forscasts  for  Ml  13  APC 

(Boiod  on  log-log  v»  linear  projections) 


Forscatt 

psriod 

Utags  rats,  milst/quartsr 

200 

300 

400 

Typs  of  utags  rslation 

Caltrtdar 

ytor 

Log-log  Linsor 

Logrlog  Linsor 

Expsctsd  numbsr  of  rsplacsmsntt  during  quartsr 

1 

1965 

100 

86 

153 

132 

208 

178 

2 

1965 

108 

92 

172 

144 

243 

201 

3 

1965 

117 

98 

193 

156 

280 

223 

4 

1965 

126 

103 

213 

170 

318 

246 
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TABLE  E20 

Comparison  of  USAREUR  Differential  Replacement 
Forocasts  for  Ml  13  ARC 

(Based  on  log-log  v»  linear  projections) 


Usage  rot*,  miles/quorter 


Forecast 

period 


Quarter 


Calendar 

year 


200 

300 

400 

Type  of  usoge  relation 

Log-log 

Linear 

Log-log 

Linear 

Log- log 

Linear 

Expected  number  of  replacements  during  quarter 


1 

1965 

33 

31 

49 

47 

66 

63 

2 

1965 

33 

32 

51 

48 

68 

65 

3 

1965 

34 

32 

52 

50 

71 

67 

4 

1965 

34 

33 

53 

50 

72 

68 

TABLE  E 21 


Comparison  of  USAREUR  Distributor  Replacement 
Forecasts  for  Ml  13  APC 

(Bated  on  log-log  vt  linear  projection*) 


Forecast 

period 

Usoge  rote,  miles/quarter 

200 

300 

400 

Type  of  usoge  relation 

Quarter 

Calendar 

year 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

107 

105 

164 

161 

223 

219 

2 

1965 

116 

114 

182 

179 

256 

249 

3 

1965 

123 

121 

202 

195 

291 

281 

4 

1965 

133 

128 

222 

214 

327 

311 
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TABLE  E  22 


Comparison  of  USAREUR  Engint  Roplacomont 
Forecasts  for  M 1 13  APC 

(Bo..d  on  lot-log  v.  Ilnoor  projections) 


Forecast 

period 

Usage  rote,  miles/quorter 

200 

300 

400 

Type  of  usage  relation 

Quarter 

Caltndar 

y#ar 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

86 

84 

131 

128 

178 

174 

2 

1965 

92 

90 

147 

142 

206 

199 

3 

1965 

100 

96 

162 

157 

235 

224 

4 

1965 

106 

103 

179 

170 

264 

250 

TABLE  E23 

Comparison  of  USAREUR  Track-Pad  Roplacomont 
Forocasts  for  Ml  13  APC 

(Bassd  on  log-log  vs  linoor  projociions) 


Forecast 

period 

Usage  rote,  miles/quarter 

200 

300 

400 

Type  of  usage  relation 

Calendar 

y«or 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

32,267 

31,905 

49,319 

48,834 

66,990 

66,414 

2 

1965 

34,723 

34,509 

54,881 

54,690 

76,936 

76,824 

3 

1965 

37,210 

37,110 

60,540 

60,546 

87,096 

87,235 

4 

1965 

39,726 

39,714 

66,282 

66,403 

97,433 

97,645 
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TABLE  E24 

Comparison  of  USAREUR  Radiator  Roplactmsnt 
Foracasts  for  Ml  13  APC 

(Bated  on  log-log  vs  linoor  projections) 


Forecast 

period 

Uioge  rate,  miles/quorter 

200 

300 

400 

Type  o(  usoge  relotion 

Quarter 

Calendar 

year 

Log-log  Linear 

Lag-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

55 

55 

83 

84 

113 

114 

2 

1965 

58 

59 

91 

93 

126 

129 

3 

1965 

61 

63 

99 

101 

122 

144 

4 

1965 

65 

66 

88 

99 

172 

159 

TABLE  E25 

Comparison  of  USAREUR  Road-Wheel  and  Hub-Soal  Replacement 
Forecasts  for  Ml  13  APC 

(Basod  on  log-log  vs  linoor  projections) 


Forecast 

period 

Usage  rote,  miles/quarter 

200 

300 

400 

Type  of  usage  relation 

Quarter 

Calendar 

year 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

96 

93 

147 

141 

199 

191 

2 

1965 

103 

98 

163 

156 

229 

218 

3 

1965 

111 

106 

180 

170 

259 

242 

4 

1965 

118 

112 

197 

184 

289 

269 

208 
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TABLE  E26 

Comparison  of  USAREUR  Shock-Absorber  Replacement 
Forecasts  for  MU3  APC 

(Baud  an  lo«-loo  »a  llnaar  projactloni) 


Forecast 

period 

Usago  rate,  miles/quorter 

200 

300 

400 

Typo  of  usage  relation 

Quarter 

Calendar 
y  9  or 

Log-log  Linear 

Log- log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

362 

239 

563 

367 

780 

501 

2 

1965 

418 

262 

699 

419 

1033 

593 

3 

1965 

482 

285 

855 

471 

1341 

686 

4 

1965 

551 

308 

1037 

523 

1710 

779 

TABLE  E  27 

Comparison  of  USAREUR  Track-Shoe  Roplacomont 
Forocosts  for  Ml  13  APC 

(Bai*d  on  log-log  vs  linoor  projections) 


Forecast 

period 

Usage  rote,  miles/quarter 

200 

300 

400 

Type  of  usage  relation 

Calendar 

y*or 

Log-log  Lineor 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

41,774 

30,841 

65,027 

47,516 

89,970 

65,027 

2 

1965 

48,196 

34,186 

80,248 

55,042 

118,447 

78,407 

3 

1965 

55,305 

37,531 

97,890 

62,568 

152,908 

91,785 

4 

1965 

63,142 

40,876 

118,160 

70,093 

193,995 

105,164 
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TABLE  E30 

Comparison  of  USAREUR  Stortor  Replacement 
Forocasts  for  Ml  13  APC 

(Bated  on  log-log  vi  linoor  projection*) 


Forecait 

period 

Uloge  rate,  miles/quarter 

200 

300 

400 

Type  of  usage  relation 

Calendar 

year 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

221 

226 

336 

343 

454 

464 

2 

1965 

233 

238 

363 

371 

502 

513 

3 

1965 

245 

250 

390 

399 

547 

563 

4 

% 

1965 

257 

263 

414 

427 

592 

612 

TABLE  E31 


Comparison  of  USAREUR  Transmission  Replacement 
Forecasts  for  Ml  13  APC 

(Bosod  on  log-log  vt  linoor  projections) 


Forecast 

period 

Usoge  rate,  miles/quarter 

200 

300 

400 

Type  of  usage  relation 

Quarter 

Ca  lend  or 
year 

Log-log  Linear 

Log-log  Linear 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

51 

47 

78 

72 

106 

98 

2 

1965 

55 

51 

89 

80 

127 

112 

3 

1965 

61 

54 

101 

88 

149 

126 

4 

1965 

66 

58 

114 

96 

172 

140 
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TABLE  E32 


Comparison  of  USAREUR  Idler-Wheel  Replacement 
Forecasts  for  Ml  13  APC 

(Bated  on  log-log  vt  linoor  projections) 


Forecast 

period 

Usage  rote,  miles/quorter 

200 

300  400 

Type  of  usoge  relotion 

Quarter 

Calendar 

year 

Log-log  Linear 

Log-iog  Linear  1  Log-log  Linear 

_ 1 _ 

Expected  number  of  replacements  during  quarter 

i 

1965 

965 

802 

1497 

1223 

2065 

1658 

2 

1965 

1100 

856 

1815 

1346 

2656 

1877 

3 

1965 

1247 

911 

2178 

1469 

3356 

2095 

4 

1965 

1409 

966 

2587 

1592 

4171 

2315 

TABLE  E33 

Comparison  of  USAREUR  Road-Wheel  Replacement 
Forecasts  for  Ml  13  APC 

(Bated  on  log-tog  vt  linear  projections) 


Forecast 

period 

Usage  rate,  miles/quarter 

200  300 

400 

Type  of  usage  relation 

Quarter 

Calendar 

year 

Log-log  Linear  1  Log-log  Linear 

_ l _ 

Log-log  Linear 

Expected  number  of  replacements  during  quarter 

1 

1965 

637 

547 

990 

841 

1366 

1149 

2 

1965 

729 

602 

1204 

963 

1766 

1365 

3 

1965 

828 

655 

1451 

1085 

2241 

1581 

4 

1965 

938 

710 

1728 

1206 

2798 

1798 
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